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AIAA General Session 

Addresses 



Technology— and a Time of Crisis-ll 

Edgar M. Cortright 



If I were to ask each of you in advance just what you think the title to this talk implies, 
the answers would largely group into three different interpretations. 

1. This nation is facing a crisis largely brought about by technology. 

2. This nation is facing a crisis which requires technology for solution. 

3. Technology is facing a crisis of its own. 

Whether or not one hopes for the survival of our technology as the world’s foremost 
depends on his position vith regard to the first two interpretations — is it good or is it 
bad? The very fact that this question is being asked is a remarkable manifestation of the 
turmoil and confusion which pervade the national scene today. 

For most of my lifetime, science and technology have worn a “white hat.” They have 
represented man’s continuing attempts to understand the physical laws which govern 
himself and his universe and his efforts to apply those laws to improve his own situation. 

Because he has worked hard at it, man has generated a veritable explosion of ideas! 
discoveries, inventions, and new technologies during the past century . By tapping the 
energy of the sun stored in fossil fuels and more recently the energy of the atomic nucleus 
he has energized the world. We are illuminated, heated, and cooled at the flick of a switch! 
Once onerous tasks are now handled by electric appliances. We speak to our friends and 
business associates half a world away— sometimes by satellite. We have seen the auto- 
mobile, airplane, and spaceship open up undreamed of vistas of travel. Should we elect to 
stay at home, the activities of the entire earth— and sometimes the moon— are but an 
arm s reach to the switch of our television sets. 

Similarly, we have made great strides in medicine and biology— without which per- 
haps as many as half of this audience would not be here today. With the remarkable 
advances in microbiology, such as the unravelling of the genetic code, the potential for 
understanding ourselves and treating our maladies seems almost Fruitless. 

^ have only touched on the positive aspects of science and technology. 
There is another side to the story. Part of this other side relates to unwanted side 
effects. During the past decade we have become acutely aware that we are polluting our 
own environment— fouling our own nest. The same fossil fuels which launched us into 
the technological twentieth century are choking people and plants to death in some parts 
of the world. The plaintive cry from the musicial “Hair” of, “Hello carbon monoxide, 
hello sulphur dioxide — the air, the air is everywhere” (or words to that effect) has a dis- 
turbing jolt to it. 

Many of the same agricultural chemicals that enable about 5% of our population to 
feed the rest of us are beginning to show up in strange places, with strange effects. 
Modem plumbing, which is credited by some with saving more lives than modem medicine 
« ^ e ^ vere d the waste of the city dwellers into the streams and onto the beaches 
of his less urban neighbors— or perhaps to his own weekend retreat. Out of sight, out of 
mind. 

We have come only recently to realize that the vastness c' the oceans and the skies 
above them are but limited repositories for man’s waste pm *•*, from which nothing 
escapes. Our earth is truly a spaceship, occupied by four or five on passengers with 
little understanding or control of their delicate ecological balance u nJ apparently intent 
on replicating themselves at a fantastic rate. 

Another aspect of science and technology that concerns most people is its destructive 
potential in the form of weapons. Man seems powerless to restrain himself from killing 
his fellow man for one reason or another. “Man is a predator, and his prey is us,” 
someone once said. So today we find ourselves in the ludicrous position of sitting with 
our trigger fingers on enough nuclear rockets to destroy the worlu, while the other guy 
does the same. Ifthereisabeing who looks on our world from afar, how he must laugh — 
or cry — to see our intellect so grotesquely applied. 

^ hat frightens many people is the mind-boggling rapidity with which these develop- 
ments are taking place. If the four billion years of our earth were compressed into one 
year, Christ walked the streets of Jerusalem just 15 seconds ago, and the industrial revo- 
lution began only a second ago. Man and his works have evolved in the twinkling of an 
®y e ! so * what might the next twinkling hold in store for us— bad as well as good? 
Should we slow it all down? Can we? 

2 - — 
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These are but a few examples of the pV’osophical arguments which are raging over 
technology in many circles today. Lawrence Lessing in the March issue of Fortune calls 
it “The Senseless War on Science.” As Lessing puts it, “The immense prestige of U.S. 
science i 3 being undermined by assaults from several different directions. If this wildly 
irrational campaign doesn't end soon, the U.S. can become a second-rate power and a 
third-rate place to live.” Dr. Philip Handler, President of the National Academy of 
Science, says, “If we forswear more science and technology, there can be no cleaning up 
of our cities, no progress in mass transportation, no salvage of our once beautiful land- 
scape, and no control of overpopulation. Those who scoff at technological solutions to 
those problems have no alternative solutions.” The anti- technologists are just as vehement 
on the other side. 

The immediate effect of all this debate is to slow down technology in the United States. 
Even in a favorable environment, it is often difficult to launch effective new programs in 
this country; witness the difficulty in attacking the social problems which are generally 
accepted as needing serious attention. In an unfavorable environment, it can be nearly 
impossible. The environment today is not favorable for science and technology. The 
manifestations of this include: 

1. Technological timidity, if not downright aversion, on the part of an increasing 

number cf national leaders. 

2. Increasing attacks on areas of technical activity which are in good shape, a dis- 
tinctly negative approach to our real problems. 

3. Reduced R8tD funding by the government. 

4. Tens of thousands of unemployed scientists and engineers. 

5. A vast weakening of our aerospace industry. 

6. Loss of student interest in science and engineering. 

7. Weakening of our technical colleges and universities. 

In my view, it is a crisis situation bordering on a national calamity, one from which 
it could take years to recover. If, in the course of this presentation, there was ever any 
doubt as to where I stand, let that now be corrected. I stand for continued preeminence 
of the United States in science and technology. Jn the balance of this talk I’m going to tell 
you why I think we must choose this course— and how to achieve it. 

The first thing we must do in this country is to decide what we want to be. Today we 
are a rich and powerful nation, with the highest standard of living, the most advanced 
technology, and the greatest capacity to do good works of any nation in the world. 1 be- 
lieve that this is an excellent base on which to build and that most Americans agree with 
this point of view. True, we have plenty of problem areas which cry for attention. But, 
like Phil Handler, I feel that we will need our technology both to attack these problems 
directly and to stay economically strong enough to do so. 

Whether all of us like it or not, we are a technological nation. Our entire business 
and commerce structure is built on technology. With our high pay scales, ad''.a» ’ed tech- 
nology is the only thing that lets us compete favorably with the lower-priced labor markets 
of the world. Even so, we have lost major portions of the manufacturing market to foreign 
competition in recent years. Advanced technology is really the only unique product we 
have to export. Prime items on this list have been aircraft and computers. Without 
these and similar items, our balance of trade would be hopelessly out of kilter. This is 
one reason why I feel that the recent cancellation of the SST prototypes may have serious 
repercussions in years to come. 

We must remember that our global environment is competitive and belligerent. We 
must remain preeminent in technology in order to meet both the commercial and military 
competition. Without preeminence in both areas, we could become the victims of power 
blocks of one type or another. We might well lose the high standard of living we have 
attained to date, let alone improve it. The survival of the fittest is a natural law that 
still applies. Such statement are not scare tactics, but a simple recognition of the facts 
of life. 

I think that those who would sell us on risking our lead in science and technology in 
the interest of a “better way of life” are guilty of wishful daydreaming. There are plenty 
of countries in the world today that have not made the transition into the twentieth cen- 
tury. While some aspects of their uncomplicated societies may seem like a welcome 
relief from our sometimes harried lives, a closer look usually reveals the strain of the 
fight for mere existence which our forbears passed through centuries ago. Reversion to 
that simple life is impractical for all but a few— althou^i it may not be c bad idea to keep 
some of the simple verities in mind while coping with our complicated problems of today. 
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piloted control. The upper stage carries into orbit as much as 50,000 pounds of payload 
for as little as 5100 a pound — less than 1/10 the current figure. This type of transporta- 
tion to and from orbit will enable us to do things in space that we could not even consider 
doing today. Scientific personnel other than astronauts could be rotated to and from a 
space station with relative ease. All manner of supplies and equipment could accompany 
them. Even automated satellites could be delivered to orbit, revisited for maintenance, 

and returned to earth for repair if necessary. 

NASA is proposing to develop the space shuttle before the space station because it 
represents a longer and more difficult development. We are working closely with the 
armed services in order not to deny this country any military advantage that might accrue 
to a nation having the capability to operate in near space in such an unlimited fashion. 

We expect the shuttle and space station to be an integral part of our program to ac- 
celerate the practical applications of our space technology. I wonder how many of us 
realize what has already been accomplished here? Meteorological satellites have been 
routinely operational for years. Their data are used daily by meteorologists, pilots, the 
military, and other weather- dependent operators. Furthermore, the U.S. and the Soviet 
Union are sharing their observations with each other and the rest of the world. Our pro- 
gram for the future will help ESSA extend the operational system to synchronous orbit, 
where uninterrupted observations will be possible. A third-generation low-altitude 
satellite will replace the current design and add quantitative measurements, which will 
aid in longer range weather forecasting. 

Communications satellites are also routinely operational on a private pay-as-you-go 
basis. The commercial future here is extremely bright, with prospects for more eco- 
nomical voice, TV, and data transmission. In addition, opportunities for educational TV, 
medical service links, and other new applications are developing. For those nations that 
have not already invested in -vut ground networks, the communications satellite holds 
great promise for early and t wiomical systems. The Soviets have opened up Siberian 
communications with a satellite system. 

Because communications satellites are flourishing so well commercially, NASA is 
concentrating on some special advanced applications. Two new Applications Technology 
Satellites are scheduled (ATS F and G). They feature a very large parabolic antenna and 
a variety of advanced communications experiments. This satellite will operate in a syn- 
chronous orbit 22,300 miles above the earth. It is sensitive and powerful enough for 
two men to communicate with each other via the ATS using only walkie-talkie devices. 
One interesting application of this satellite will be an experiment in which it will be 
moved so as to hover over India. This will permit the Indian government to broadcast 
educational TV, on such matters as health and population control, to its tens of thousands 
of outlying villages with no television service today. India is making and distributing its 
own small sets to receive the programs. We also plan a joint communications satellite 
with Canada, using very high frequencies to relieve the serious problem of frequency 

congestion. . . , vt 

Navigation satellites have also been routinely used for years, primarily by the Navy, 
where pinpoint accuracy can be achieved in all weather conditions at any spot on the 
earth. New developments will make such service economically available to civilian 
users in the future. In addition, NASA is working with the Department of Transportation 
tQ develop air navigation and traffic control satellites to insure safe operations in the 
crowded airways of the future. 

In a more recent practical application of space flight, we are developing a capability 
to make ecological surveys from orbit. Such surveys include geography and cartography, 
agriculture and forestry, geology, hydrology, and oceanography. We believe that in time 
we can update maps and provide information for land use planning; we can inventory the 
world’s wheat, com, or cotton, and at the same time determine their health; we can help 
locate national resources; we can help predict floods and snowslides; and we can help 
locate good commercial fishing grounds. If the expanding population of this earth is 
ever to stave off natural disasters and live in relative plenty, man must one day come to 
cooperatively monitor and manage the earth’c resources. With the advent of the satellite, 
he has a tool equal in scope to the size of his problem. 

This is even more apparent when we consider the problems of pollution. As l dis- 
cussed earlier, man’s waste products merely stream about the globe from one spot to 
another in the air and in the water. How else can we ever come to observe, understand, 
monitor, and control this global distribution of waste except from the vantage point of 
space where we can see the earth at a glance? 
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In planning its program for the future, NASA has resisted turning its gaze exclusively 
back toward earth. Todoso wouldbe to deny the vision that has drawn man’s mind toward 
space since he first gazed at the stars ages ago. Our scientific exploration of the planets 
with automated spacecraft is being extended to include not only the inner planets but the 
outer planets also. In a few months we will launch two Mariner spacecraft to orbit and 
?!£^ ey ^ ars - In 1973 ' a sIn S le spacecraft will fly to both Venus and Mercury. In both 
1972 and 1973, launches of small Pioneer spacecraft will be made to Jupiter. In 1975, 
two Viking spacecraft will be sent to land on Mars and search for possible life. And in 
the late 1970’s, we hope to launch spacecraft on Grand Tour type missions to visit Jupiter, 

Saturn, and Pluto or Jupiter, Uranus, and Neptune on single flights of about 10 years’ 
duration. } 

And by the end of this decade, from orbits high above the earth, a new High Energy 
Astronomy Observatory (HE AO) will look past even these distant places and peer tenta- 
tively Into the starry, endless universe beyond. 

Somehow, gentlemen, I think mankind has a birthright to such explorations as these— 
tor the mind must be fed as well as the stomach— and how are we to know what to be. until 
we know what we are? 

Mr. Cort right is the Director of NASA Langley Research Center, Hampton, Virginia, 

Goals, Accountability, and Action for the 

Industrial Arts 

Raymond Bernabei 



There is a new spirit in American education today— a spirit of innovation; a spirit 
of dissentior., experimentation, unrest; and a spirit of venture. It seems that the challenges 
always stay one jump ahead of even the most farsighted school system. 

Many educators have broken the old molds and introduced changes into their schools. 
Fresh ideas in school organization, communications, technology, curriculum, and new 
approaches to teaching and learning beckon the challenged to even higher grounds. Those 
who have thrived on "the standard operating procedures’ 1 seem to be in a very uncom- 
fortable position. 

Time was when concepts like teacher, class, curriculum, class period, textbook, 
classroom, and school each had an accepted definition. Everybody knew — or thought he 
knew— what a teacher did, what the "ideal” class size was, what a curriculum consisted 
of, and what a schoolhouse was like. We built a program out of these basic blocks. 

Now teacher takes on a new meaning; curriculum begins to sound too collective; 
Peri°d and class seem too rigid; a textbook, too structured; the project, too uniform. 
Widespread communications and technology seem to be developing for man new values, 
new standards, new quality of life. Educators find themselves perplexed and often in a 
quandary with respect to determining: 

(1) What is it that our children should learn in the schools? 

(2) Who should be shouldering responsibility for this instruction? 

(3) Is there action to consider for change in institutions preparing our teachers? 

The gap between wanting and knowing, promise and performance, dissatisfaction and 

positive action must be narrowed, if only for the sake of survival in our world of tech- 
nology. This technology has created a new relationship between youth, society, and work, 
and education is placed squarely between them. Tnis relationship exists for all youth and 
for all work. 

Although technology today dictates the role education plays in preparing youth for 
the world of work, mere seems to be no level of education which fully recognizes this 
fact of life. There seems to be an imbalance of educational programming tilted toward 
the approximately 20% of college bound. Most students, whatever their interests or abili- 
ties are steered to the high road of the baccalaureate degree. 

important as manpower and jobs may be, they represent only an opening for the force 
between the social and economic institutions new technology forces upon us. We must 
look at the symptoms of new technology and how the nature of its changes affects the rela- 
tionship of youth, society, and education. 
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New technology has shifted the stages of activity from the strictly manual skills to 
the affective and intellectual powers. We can no longer afford to let boys and girls leave 
the educational system with dichotomized experiences of mind, values, and muscles. 

The educational system strives to give students opportunities to developtalents— - 
but these talents are usually undefined. We pay lip service to providing meaningful learn- 
ing experiences related to stated goals. There is a major effort, knowingly or unknow- 
ingly, to create u dual school system in America, one known as vocational education, 
the other known as academic education. 

1 believe it is past time to end this artificial cleavage between the two. Our educa- 
tional system would be enhanced if industrial arts educators would begin to regard their 
field as more than manipulative powers related to the shops. Whereas the high degree 
of specialization found in many vocational and technical curricula appears to be misguided, 
so it appears that a majority of our industrial arts programs seem to be irrelevant to the 

needs of students as they relate to society. , . — , 

What is suggested now is more and better industrial and occupational education. This 
means industrial arts education should turn on pupils who know as well as do. The 
intellect does not function in a vacuum. Increased application of technology should auto- 
matically dictate educational change. Yet, the emphasis of industrial arts content still 
remains manual skills and project-orie Ted; not that these are not important. However, 
if we accept the premise that subject matter is a means affecting behavioral change in the 
student so that he can assume his rightful position in society and the world of work, then 

we must go beyond the 1 ‘hands-on 1 ’ expression. 

In a 1968 study, Dr. Edward Kabakjian, Executive Secretary, American Industrial 
Arts Association, noted that in the junior high schools in Pennsylvania, the basic core 
of approximately 90 %ofindustrialarts programs revolve around wood, metal, and drawing. 
There was no noticeable pattern or evidence of consistency in which schools offered areas 
of industrial technology in their programs. This has been harmful to the image of Indus- 
trial arts. 

The low prestige of industrial arts programs has been harmful in many ways. Good 
students shy away. Teachers are difficult to recruit. Little interest is shown by other 
educators. Money is hard to come by. Industry remains aloof. More time seems to be 
spent on self-proteccion than self-improvement. The lag between what is taught in the 
school and what is actually practiced in industry constitutes a related problem. If we are 
to consider the industrial arts curriculum as a phase of general education, then we should 
take on a more forward look. We should reflect man’s technological efforts to improve 
life, to control and to modify his environment. We should move forward on its contem- 
porary meaning — in dustrial meaning the interrelationship of industry and technology; 
arts meaning man’s ability to use his creative senses to modify materials to fit his needs. 
We should emphasize not just the “hands-on” technology, but how man meets and works 
with this technology. Should we thrust forward on this contemporary meaning, or are we 
to continue accepting the meaning of industrial arts in Webster’s Dictionary? 

A subject taught in elementary and secondary schools that aims at 
developing manual skill and familiarity with tools and machines. 

There are firm advocates of the concept, “Industrial arts should be exploratory in 
nature.” There is no doubt that exploration has its place in education; however, no sound 
program has ever survived our time with such a shallow meaning. Perhaps we should 
ask “What emphasis have we placed in our industrial arts programs which relate to air 
traffic control, aerospace technology, computer technology, labor and management rela- 
tionships, socio-consumer economics, or the theo-ecological effects whto.i technology 
has on man and his environment? Or are these concepts, real as they are, far beyond 
the capacity of industricl arts programs? 

One would think that new advances in industrial processes would literally force us to 
look upon many traditional subject areas of industrial arts as obsolete. It would seem that 
the project-oriented program concept would give way to the basics of modem technolop. 
We must open our eyes and minds to a resurgence of an industrial arts program as being 
"the” focal point for educational growth in terms of the stages of child growth and de- 

Ve l° To take action of this nature, one needs to consider several factors which 1 would 
like to propose today. The first begins with our ability to analyze contemporary industrial 



14 



sJLKyT educating ftV wpto weVa^ln'' 63 ' 1 J“ ? econd lsac “P»"« of our re- 
in our expectations of higher education ° Ur schooIs; and third » accepting changes 

aa th^wa^?',^ Industrial arts is aa unsettled 

untenable, and controversial. Objectives for he fi seem t0 be vagUe » globaI . 

expressed in terms of program fonctfon— for examnfo n 1 Car ^ iculum are usually 
dling tools, etc. As in other disciplines the goals for fheinHnw ac ^ vlties » skills in nan- 
vary and continue 10 be open to criticism. g ° r * S lnd ustrial arts w iH continue to 

asked" t0 tlghten 111686 aims or goals » three basic recurring questions should be 

8> *» * industrial ana, 

f^ 6066 , do we have 11)31 indicates the achievement of No i? 
of man aa he retaes^L&'fa ‘ S ’ 8Ue3 a " d pr ° ble ™ 

industrial arts the underI >' 1 "* f >«ora f^ 

information essential for establishing goals for industrial" ans^Th inter , eSt ta ° btalnln g 
been calling a conference of leaders or exnorfa I 1 * Th usual Procedure has 

While information is available about procedures for dSvSi? att ?fi < ? educa l tlonal Policy. 

tives, most of this information falls into categories ^o&eraH^H 8 goals and ob J ec ‘ 
statements. Little data is avalfohfo ^n^v7t^ g , r , f generallza tions or descriptive 

statements of goals for the industrial arts g empirlcal methods for deriving or defining 

meantagt? ' & LT*"** te T ? at they hare «“« <*»« 

an educational program, then the llst ofeSLl me ?T 2 * e 3d6quac y and efficiency of 
described in terms not of whar Qn hnni a ™ ents re * atin S t( > educational intents must be 
objectives l„ ^ J peci «"« *** ° r 

reference to students parents teach*™ : . b f^ s ‘ Prev *ous efforts indicate little 

tors to defining Industrial arts’ goals. ’ d ” lstrial P er30nne l as Important contrlbu- 

to ar^e P Sa C t' ”u?pLs«f tZ£St tZ'ST T de ‘°“ U V. Educators seem 

sary for die pupil to use his mHnrmi « teach the affective behaviors believed neces- 

In the recent past, we have been coming 6 to grir><!"w!rtf m bl f 8 decl8lon “ m aking Process, 
actionary groups, student unrest and nuesHnnfl^ t i tbS ntent » especially due to re- 
educator in terns of not only ° f i ele J 3nCy ‘ A concern now faces the 

ing the educational growth of pupils as it relates tn ^ b6havlors * but also measur- 

of maintaining or changing affective hehivfo™ t0 the8G behaviors * The challenge today 
upon our present school practices of nroninHmrrmw 11 contradictory to changes bai 3d 
inputs. While one can . and ™ 3 nlpulatlve Struct* aa l 

educational aims provide Sucators with H 1 g0als ’ comprehensive sets of 

ing. Meaningful in d6termlnln S objectives for leam- 

human experience through which this heh a vW 1 f V l° r K 80 i Ight . ln 1116 learner and the area of 
*e must move away^ from To carry out this task. 
Employing the Critical Incident Phii° 80 Phy to a more precise method, 

empirical data. This method is suggested for HefTf method fo f 8 ystematically collecting 
of a contemporary industrial arts program/ d fl lng ex P llcltl y the objectives and goals 

and promoted/mthe'basis o" sound lo^caT 13 ^^ 8 ^ 081 *! 018 ar ® t0 be recognlZed . Judged, 

ing. Until this is accompl f ished d luftiMng ln ind P /st 8 rf n i d p8ychologlcal methods of learn- 
problematical. P * If y ln g industrial arts programs as a discipline is 

accountability 

concept of instructfona^accountabm^^ ° f respon8lbilit y implies the acceptance of the 

private insmmionT.^For"^ ®i^ pSt^rena scho ? ls 38 though they were 

insight and understanding of the inner workfo^^t coatlnue t0 rel y on their children for 
trators continue to explain their oblectlvM fl* 6 cla88room - Teachers and adminis- 

the parent but to the student as well. the vaguest terms — confusing not only to 





Concrete answers are not available to terms such as “develop one’s talents,^ 
“develop creative abilities,” and “develop an understanding of industrial process. 
Perhaps part of the explanation for this confusion is the uncertainty of the proper function 
of the school. But, more importantly, this is also largely due to the bewildering and often 
contradictory points of view concerning the nature of the best industrial arts program. 

As an example of this uncertainty, once again in the curriculum study conducted in Penn- 
sylvania by Dr. Kabakjian, a significant difference was found *n the of emphasis 

graduates of four industrial arts teacher institutions placed on ten objectives of industrial 
arts. This kind of divergence in philosophy as to the purpose of industrial arts education 
merely adds to the present state of confusion. This might also be true in other areas of 

From the original function of the school to teach reading, writing, and arithmetic 
and to cultivate in pupils our American heritage to the broadened areas of instruction 
today, the public has expected increasingly more service from schools. The public con- 
tinues to demand accountability for the dollars spent, while teachers and administrators 
are unsure as to what it is for which they are to be held accountable. . .. 

Public criticism has been aroused partially due to the lack of objective data des ri 
ing the relationship of instruction, school organization, and 1 piipil performance to educa- 
tional goals. The public has little or no basis for judging the quality of educational pro- 
araris Evidence crying for relevance in our schools is louder than ever before in our 
history, not only from parents, but from pupils. The schools are in the midst of a great 
crisis. If critically analyzed, I doubt that we will continue to weather the storm. Account- 
ability begins to place emphasis on measuring what and how much pupils have learned in 
a given period of time. Although 90% of the nation’s school administrators are satisfied 
with teacher performance, they express strong support for teacher accountability. 

The value and optimism about education still remains. An important change is the 
attitude of the public in what they expect from schools. This attitude is reflected in 
questions being asked about pupil performance and accelerating costs for educating our 
vouth. Public school criticism ha3 reached such proportions as to elicit a partial aban- 
donment of the public schools. The idea of accountability is an old concept in a free 
enterprise. Building contractors have always faced a performance clause in building. 
Business and industry have performed on contractual agreements. All of these have been 

based on quality assurance and knowledge of results. . .. aa 

Accountability in education appears to be the same. A group iof people (^own *s 
educators) would establish a set of specifications indicating the service to 'be 1 ’ 

specifying the amount of money needed, and devising an acceptable set standards 
measurement scales. For example, let us say that seven eighth grade teachers meet 200 
pupUs daTly for one year. Their task would be to specify the services to be perfonned, 
die cost for such programs in their building, as well as submitting an acceptable set of 

■“K? {S S”Sncept'S Weal, .here are over 200 school districts now trying 
it Over one million American children are being educated under this concept. 

Clearly* there is a need for assessing the effect of changed inputs to organizational 
outputs Does changing the present concept of industrial arts from metal, wood, and draw- 
?nX oower communication, and materials, for example, induce behavior changes re- 

arts? There is some danger that the attractiveness of 
new concepts 8 will promote a fid of superficiality and eventual disillusionment. Howoften 

have we heard, “It is important that evaluation practices be £^2?. M v£w aa? 
objectives of a program?” Yet, we seem to be no further along today than 20 years ago. 
How can we begin to measure the effects a program has on a group of pupils? 

Writing specific, meaningful objectives for industrial arts programs seeks to deal 
with this problem. This presumes the instructional role of the teacher is indispensable 
to significant improvement in the learning process. Therefore, writing specific and 
measurable objectives is designed for and directed to teachers. 

While writing performance objectives is intended to increase instructional comp * 
it does not relieve teachers from the responsibility to assess student needs and to pre- 
scribe objectives that are relevant, timely, and meaningful. So ^f ^ ^oweve? 
clarifying industrial arts objectives as theoretical, abstract, or philosophical. However, 
nerformance objective writing provides new and different perspectives about teacher 
accountability. It provides ways to relate the assessment of student learnings in industrial 

arts to explicitly stated objectives that are measurable. , , 

By its vci7 nature, performance objective writing makes evident that whatever it is 
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concepts would abound, with instructors acting as facilitators or resource people. There 
is probably no other level in education wherein instructor-dependence is greater. 

The shift away from subject-centered discipline to leamer-action-centered programs 
becomes very new to many college and university faculties. Yet public school industrial 
arts teachers generally base their curriculum on a child-oriented approach. This diver- 
gence of philosophies causes great anxieties for public school people. 

There is a feeling of uneasiness, a feeling of urgency, on the part of the public school 
practitioner. Never have so many seemed to have so little in common and so great a 
need to act in common. Everything cries out for some far-reaching changes in both our 
attitudes and our institutions. Yet, both are inter-dependent. We cannot change one with- 
out, in some way, changing the other. There are university scholars going about promot- 
ing the idea that the public schools should “humanize the curriculum. This urging by 
university professors for public school educators to be sensitive to values and conceive 
them humanistically is empty exhortation without some indication of how values become 



functional in the schools. 

Many educators have advocated an “interdisciplinary 



or a "unified arts” approach 



to teaching industrial arts. All well and goodl We must, however, ask ourselves as 
public school educators, “In what ways are teacher education institutions promoting these 
ideas in their own curriculum?” There seems to prevail a common thread of educational 
growth strands in the areas of science, mathematics, English, social studies, and the 
industrial arts. Yet how often do we find mathematics, social studies, science, and 
English majors studying and working with the industrial arts majors in higher education? 
How often do we find the elementary majors in higher education learning activities about 
perceptual motor skills necessary for early reading and arithmetic achievement using 
the industrial arts program as the focal point? Other than the misused concept, the term 
paper, how often do we find the concept of independent investigation offered in teacher 
education institutions? Where are the concepts of team-teaching and team-planning being 
utilized in higher education? Or do we continue to follow the motto, “Do as I say, not 
as I do?” Are models not necessary in higher education as well as public school educa- 
tilon? 

It is uncanny the way the public schools have aped the promotional efforts of our 
institutions of higher learning. Yet the institutions that resist and impede change are die 
very same which encourage our public schools to change. Should we not hold accountable 
higher education institutions dedicated to the proposition that at least one-quarter of all 



freshmen must fail? . . ....... 

Successful curriculum implementation depends upon properly trained individuals. 
Successful staff assignments depend upon a delineation and definition of die various 
responsibilities along with the training skills necessary to carry out these tasks. 

These role definitions lead to differentiating the staff in a school building using not 
only disciplines as a basis, but also using such specialities as technology, instructional 
processes, instructional skills, leadership development, curriculum development (re- 
search), administration, and clerical roles. ....... 

Teacher education programs should be adjusted to training these individual role 
expectancies. Acceptance of learning specialists in teacher education programs would 
have profound implications for the way teacher education personnel would be prepared 
and the kinds of programs required. Teacher education institutions should re-evaluate 
their programs and faculties in light of relevancy to actual school situations and curricula. 
Education courses should be taught by educators using the latest methods. Public school 
teachers and principals should be involved in designing courses both at the undergraduate 
and graduate levels. Unless this action is considered, the traditional prestigious image 
of higher institutions will further diminish not only in the eyes of its own clientele, but 
also in the eyes of the schools accepting its products. 



Training professionals to involve themselves in change might be a far-reaching goal 
for some colleges and universities. However, those teacher training institutions ready 
for change and action might wish to consider beginning with the student teaching program. 
Much of the literature and some limited research attempts to deal with the matter of im- 
proving student teaching by methods such as September experiences, lengthening the 
student teaching experience, using a team arrangement in terms of team teaching and 
video taping. All of these are modifications cast within the setting of the college of 
education. In other words, the basic assumption is that the student- teaching function in 
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Technology: A Question of Values 

Donald P. Lauda 



According to the Dictionary of Mysticism, the sun entered the constellation of Aquarius 
in March of 1948 and should remain there for 2000 years. This harmonious epoch was 
celebrated in the Broadway musical. Hair, which claimed peace as our guidance system 
and love to steer the stars. Unfortunately, mythology is merely an allegorical narrative, 
and to rely on mythology is as ridiculous as relying on the immutability of human values! 

There is no reason to deny the potential in the Age of Aquarius since we now have 
the technique for endless innovation and production. It is ironic that it was about 1948 
that we began the "era of radical change." This was the beginning of the computer age. 
controlled nuclear power, plastics, jet engines, miniaturization, and the space age. it 
would be ridiculous, if not impossible, to list the inventions that have occurred since this 
era began. It would also be impossible to extrapolate such data into the future. What 
is important is that man has generated a technological society, and now he must alter 
his institutions if they are to survive. The result of this society and its technology is its 
randomness in volume with both negative and positive benefits. 

This paper has been written with the conviction that, in the ’-st analysis, an investi- 
gation into the ramifications of technology can be defined ~ ./in terms of values and 
man s quest for values. In most cultures, in the past, the assumption was made that some 
divine grace bestowed upon man all that id good and valuable. Nietzche, however, an* 
nouaced that "God is deadl" and that to live with meaning in the face of absurdity was 
the . highest achievement to which humans could aspire. Such judgments are a fact of 
having human experience. We encounter them daily, since human valuations are an 
inevitable part of our daily life. 

But what are values? Who is to judge a value system? What has caused our value 
system to change so rapidly in the Age of Aquarius? Werkmeister (Kef. 30, p. 94) gives 
us direction in answering these questions. He emphasizes that: 

1. Value statements are not meaningless emotive expressions. 

2. Value statements are basically of two types. One type is of the foJ i “I value 
X", and the other is of the form "X is valuable." To say we value X, we 
ascribe a value to it, but to say it is valuable asserts that it is wo 1 thy of 
being valued. 

3. Value experience includes judgments o i preference. One value is higher or 
greater than another. This implies a realm of complex interrelated values 
and of many dimensions and dependencies. 

Man is a unique creature who creates a culture, and that culture in turn is a formative 
force in his destiny. It is his response to his interaction with his values that develops 
his true humanity. We have a value system made up of value ascriptions that reinforce 
one another, or in some cases interfere with each other. Man is an heir to his cultural 
past and to its value patterns. He has the option to transcend these with higher value 
projections or he can acquiesce to the status quo. Either way, he finds fulfillment as a 
person. Gardner (Ref. 12, pp. 125-126) has stated: 

Instead of giving young people the impression that their task is to stand a 
dreary watch over the ancient values, we should be telling them the grim but 
bracing truth that it is their task to re-create those values continuously in their 
own behavior, facing the dilemmas and catastrophes of their own time. 

The moral order is not something static, it is not something enshrined in 
historic documents, or stowed away like the family silver, or lodged in the minds 
of pious and somewhat elderly moralists. It is an attribute of a functioning social 
system. As such it is a living, changing thing, liable to decay and disintegration 
as well as to revitalizing and reinforcement, and never any better than the 
generation that holds it in trust. 

Technology presents mankind with such a vast array of alternatives that the idealistic 
stable condition" has almost become a myth. The alternatives introduced into our 
culture daily threaten our institutions and their universals, causing the instability we 
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know as "future shock," polarization, or other cliches so common in this age. This 
process brings previously unattainable goals within our grasp. Schon (Ref. 24, p. ) 
states that the drive for stability forces us to ignore the change that is 0CC “ r jJ"f* 
fore, we see our values and institutions as enduring. Change becomes a deviance witii 
this Parmenides viewpoint. But, in fact, our institutions and concepts of man have changed, 
it merely seems that we are somehow insulated from the fact that changes are occurring. 

It is very unlikely that we can anticipate returning to the stable state as we advance 
technologically. Toffler (Ref. 27, p. 269) refers to this as a lack of consensus. This is 
confirmed by the findings of Walter Gruen, a social science researcher, who has studied 
"the American core culture.” He found, to his surprise, that diversity in beliefs was 
so striking that it may already be misleading to talk of an American culture compl . 
He suggests that, particularly among the affluent, educated consensus is giving way to 
what hSs pockets of values. As sSbcults continue to expand, we can expect that these 
pockets will proliferate as well. Thus, we perpetuate the unstablecondi^ 

With our technical knowledge doubling every 15 years, man is faced with ^over- 
whelming amount of judgments that must be made in terms of his value pex specti ve. 
TTiese judgments will be based upon his view of technology as presented by his home 
environment, the mass media, and the educational system. 



THREE VIEWS OF TECHNOLOGY 

Every human must come to grips with his life in terms of space and time dimensions 
We ask ourselves why our youth has a different perspective of our culture. Maybe 
Ze lat we iSt « our 'technological environment In terms of these space and tote 
dimensions. As they look forward into new vistas and parents look into McLuhan s 
"re a rvievT m ir ror ’ ’back to Bonanza Land, it is no wonder that there is a value gap. The 
SDace and time dimension embraces our educational system and its orientation to the 
past ... and this includes industrial arts education as well. But what are these views of 

technology? 

This view holds that technology is the creator of all progress, soly es all of our P r °b" 
lems and promises us the panadas necessary for -the good l life The ^te«^es to- 
posed upon our society are inherently good, and the second third-, and fourth-order 
consequences are mere manifestations of progress. This vi<_ ,«point also h °] d s that th 
negative side of technology is inherently good. Such a philosophy appears to be the main- 
snHna of the profit systems being perpetuated in our society today# 

P Sucht pMlosophy has been reinforced by history. The Luddites were stifled, pro- 
duction has been increased to phenomenal proportions, the GNP hovers near one trillion 
dollars, and the potential for further development is phenomenal. 

by no means new, as testified by the plight of the Luddites several hun- 
dred years ago. According to this philosophy, mankind Is shaped by tan^bl es wig dto- 
repaid for man and his environment. Power gravitates into the hands of the JnteUectuaa 

and scientific elite. Henry Thoreau, who subscribed to this P h ^ s f °P h /* K v ^e "blck w 
had become the tool of our tools. Such opposition is evidenced today by the back to 
nature" clique which rejects man’s achievements and sees future progress as an un- 
mitigated curse. 

^ rn surprisingly, a large number of persons have no particular feelings about technology 
and its Consequences. It is this viewpoint that places our society in ^° s . t ^ t 0US P 0 a 8 ^ 
tion since it does not demand that the person(s) make a personal commitment. To ac 
auiesce to any environment without questioning its validity implies that we will P 
Whatever Is dewloped. Possibly, we have been so overwhelmed with technological lnno- 
vad^ since the Arof Aquariis began that 1 1. Is meaningless i to us. 
surorised if we go to the moon but we are shocked if we do not. The ambivalent accept 
research and development as a budget item; they do not question priorities, they make no 

commitments. environment demands that we gather information, synthesize it, and 

make rational decisions. We might ask ourselves: What are we doing as teachers to 
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One $275,000,000 aircraft carrier would pay $251,000,000 for 12,000 high 
school dwellings. 

One $104,616,800 naval weapons plant would pay for 35 school buildings at 
$4,000,000 each. 

Fourteen standard jet bombers at a cost of $8,000,000 each would pay for 
a school lunch program of $110,000,000 and serving 14 million children. 



It might be argued that the military-industrial complex is vitally necessary to the 
economy of the country due to its effect on employment statistics, GNP, and other financial 
indicators. President Kennedy, in his 1963 economic report, noted that the defense, space, 
and atomic energy activities absorb about two-thirds of the trained people available for 
exploring our scientific and technological frontiers. But is this rational? Wallia (Ref. 29, 
pp. 128-129) thinks not: 

To begin with, the very existence of these industries is hardly the result of 
scientific rationality. Many scientists have been highly critical of the whole 
defense-aerospace enterprise; even NASA activities are tar from the product 
of a consensus of the scientific community. Though the pseudoscience of the 
war-gamers and other military-scientific seers has been used to expand, ex- 
plicate, and justify our recent defense and space programs, 'he basic decisions 
have been made by generals, admirals, presidents, and congressmen, backed by 
a largely passive public opinion. 



Space does not permit us to explore other expenditures of the federal government, 
although we are all well aware of those thai exist. For example, the St. John River, right 
here in Florida, has coot the federal government $210 million since the Andrew Jackson 
Administration (Ref. 1, p. 12). 

How do you establish value judgments on scientific objectives? This is the question 
that must be answered if we expect to survive on the spaceship earth. Peter Drucker 
(Ref. 7, p. 192) states that one reason such questions are difficult to answer isjhat they 
are concerned with the future, and we have no facts concerning the future. Therefore 
there is always a clash of programs and a conflict of political values. We not only must 
establish new values but also decide which ones we should abandon. All of tb' se questions 
must be answered utilizing logical alternatives rather than opinion and emotion. 

Our profession also has established priorities for content and methodology. These 
decisions are concerned with the future, a future for which we do not have finite informa- 
tion We do know, however, that we live in a technological environment, that production 
jobs are decreasing, that we are entering the cybernetic age, and most important, the' 
we should be preparing children to survive in the 21st century. My colleague Dr. Hah i 
will pursue this topic, but may I justask ore question: Are our current programs future- 
oriented or past-oriented, oriented to perpetuate a growing GNP or to produce man with 
a humanistic attitude towards himself, his fellow man, and his environment? 

This attack on our current priorities implies that other priorities must be established. 
This is true, and allow me to set some priorities as I see them if we intend to survive the 
latter part of the 20th century. These will be broken into two main areas: three priorities 
necessary for immediate survival and those involved with moving mankind from survival 
to a humane environment. 



IMMEDIATE SURVIVAL 



Taming of “technology _ „ . 

tn June 1937, the Science Committee of the National Resources Committee met in 
Washington, D.C., at which time William F. Ogbum, Professor of Sociology at the Uni- 
versity of Chicago, made a phenomenal contribution. Ogbum (Ref. 25, pp. 12-14) warned 
the sub-committee of the volume of technological change and the inevitable consequences. 
Even then, 34 years ago, he was concerned with the ambivalence of man: 



In other words, even though changing technology may give information 
about future social conditions which may be used as the basis of planning, such 
knowledge may not be acted upon. For successful planning rests upon outer 
factors than knowledge, particularly unanimity of purpose, the will to act. The 
place which a knowledge of technological trends occupies in planning is only to 
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Conclusion of the Vietnam War Effort 

To advocate technological solutions to the Vietnam War effort is to advocate the 
further use of military hardware. In a society which can produce whatever it desires and 
for the first time is within grasp of having a humane society, it is beyond comprehension 
to advocate escalation or even continuance. Again, this is a value decision, and it is 
based upon the ultimate value — human life. To control the industrial- military complex 
would involve ending the war. 

One reason for curbing the war effort, in addition to elimination of taking human 
lives, is to save money for our other priorities. Cleaning up our environment, cities, 
etc., will take vast funds which can only come from a reduction in the military bureaucracy. 

Elimination of the Ecological Crisis 

Ttechnological backlash manifests itself In many ways. An oil leak destroys thousands 
of birds and fish, raw sewage kills our lakes, and our throw-away society turns the 
landscape into a national dump. Stewart Udahl once stated, “Our resource problems are 
measured by a flyway of a bird, the length of a river, the half-life of an element, the path 
of a wind, the scope of the oceans, and the shape of our cities.” Action must be taken 
immediately if we intend to survive the vast population growth and pollution of our air, 
land, and streams. Decisions can no longer be made utilizing the philosophy of “As long 
as it doesn't kill anybody.” To do so denies us the right to survive physically, socially, 
morally, aesthetically, and emotionally. 

FROM IMMEDIATE SURVIVAL TO A HUMANE ENVIRONMENT 

The second set of priorities is aimed at solidifying the American spirit and utilizing 
technology to its fullestpotential. The list could be endless, but allow me to list those that 
appear *.0 be significant, demanding of time and monies, but yet not insurmountable. 

1. Cleaning up of our cities. 

2 Improvement and construction of educational Institutions. 

Improvement and construction of hospitals in all areas. 

4. Improvement and construction of penal institutions utilizing the optimum socio- 
psychological research cs a base. 

5. Elimination of the tragic killer diseases fe.g., cancer). 

6. Production of food for the millions of persons who either die or suffer the effects 
of severe malnutrition. 

These priorities require value decisions, human commitment, and— whether we like 
it or not — money. Yet funds are available if we can channel them in the proper direction. 
Develop a scenario knowing that these priorities had been fulfilled and see what you have. 
Utopia? Not quite, but you would have equality, a clean environment, the best in education 
and medical care, and presumably a society ofhumaneness. It would mandate that means 
be subordinated to ends with greater attention devoted to spelling out national and inter- 
national goals. 

CONCLUSION 

People today are bom into a dominantly technological environment which requires 
that they be able to gather data, synthesize information, and make rational decisions. 
Many of these decisions will be value-laden since modern man is deluged with tangibles 
and their inevitable consequences. The past failure of society to keep pace with the back- 
wash of technology has brought us to near annihilation. Our youth have the most at stake, 
and they are relying on us to provide the necessary environment for their future survival. 

There are many ways to move toward a stable society. Alternate futures are net only 
possible but mandatory. We will need to try out any number of social reform models if 
we intend to cope with drastic change. We now have a totally new picture of what man 
can do. It is time to stand up to our commitment with awareness, confidence, and trust, 
as we strive for the potential that our technology provides us. 

Our educational system must also remain flexible and be a leader in developing 
individuals who can make rational decisions based upon knowledge rather than emotion 
or ambivalence. This challenge tor the educational system is equal to that presented by 
our ecological problem. It is time to listen to our youth, look into our own philosophy, 
and accept the challenge that man has for the first time in the history of mankind— that is, 
to develop through advanced technology a humane society based on integrity, equality, 
rationality, and social justice. 
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Education for Survival 

Marshall $.Hahn 



My topic for consideration this afternoon is "Education for Survival.” "Education 
for Survival in the Age of Aquarius,” if you will. The topic sounds morbid, as if we were 
on our last leg — and indeed, if we don't make haste with change, perhaps we are. After 
listening to Dr. Lauda, we know that there is much to be done. Let me spell out some of 
the points that I think can help us to begin to live in an era that can be more exciting, 
more civilized, and more directly related to the good life of Utopia than mankind has ever 
known. This greatness can be if we, as educators, as world and community citizens, 
will make a more definite commitment than ever before. We must make that "college 
try,” that last or extra step that will reorder our priorities and help our students to at 
least become aware of and possibly face up to and commit their lives to solving the prob- 
lems that surround us. This will give us hope, bringing us around the comer and away 
from crisis. 

If you read the last School Shop magazine, a recent issue of Man/Society/Technology , 
or perhaps any recent issue of almost any magazine, you have read of the crises that 
surround us. 1 refer to the environment and its many forms of pollution, urban areas 
with over-population, apathy, and indecision, the never-ending threat from nuclear war, 
and the threat of student unrest on campus. There are many more. 

What are we in education doing about these problems? Utopia is not just around the 
crisis comer, and it won't be after the second crisis comer if we go on as we have been 
in the past. But it will be closer if we in education will begin to pick up a few challenges 
that have been given us in the last few years. Let us begin to take up the challenge and 
honestly do something rather than just come to these meetings and talk about it. Talk is 
cheap and easy. The things that prove our dedication are action-oriented and begin to 
hurt in many ways. These may hurt in the pocketbook, in time, and in energy expended 
toward change. We must be willing to expend whatever is necessary in the way of per- 
sonal fortune, reputation, or security to begin the reconstruction of a world and a society 
that the youth of today know we and past generations have polluted, razed, and befouled. 
We must begin the task of educating them in entirely new ways so they may take over the 
enormous building operation which is just now beginning to move. In my opinion, we as 
industrial arts teacher educators should consider: 

1. Throwing out old single-entity courses like woodwork, metalwork, and drawing. 

2. Revising the curriculum completely. 

3. Abandoning grades, class schedules by bells and hours. 

4. Instituting competencies and performance criteria. 

5. Teaching for social values rather than materialistic values. 

6. Educating for change. 

7. Making decisions by conscious thought and reason from among alternatives. 

8. Striving to bring parents back to school. 

9. Freeing ourselves of the myth that another course is the answer. 

10. Reviving the roving professor. 

1 would like to discuss each of these very briefly, give you some of my thoughts on 
this short list, and then leave you with several challenges. 

Industrial arts has always been a leader in sound educational innovations, ahead of 
other educational content areas in making significant contributions to the education of 
youth. With this exciting and extremely difficult prospect in mind, let me elaborate on 

the preceding points: . . 

1. We should throw out the old single-entity courses like woodworking, metalworking, 
and drawing. The courses originated at a time when our society was beginning to gear 
itself for the age of the machine, and these were very basic. However, today we are 
experiencing the beginnings of the post-industrial society. Can we limit our objectives 
to the past? It seems to me that the future is far more important. We may need to know 
some basics, but we live in an age where the basics have changed, society has changed. 
Let us unite the natural basic concepts that tie the educational structure together. 

2. If we throw out single-entity courses, we will be well on the road to revising the 
curriculum completely. We need to entertain a whole-hearted systems approach and look 
at our basic purposes. We must continually ask basic questions. "Why are we doing what 
we are doing?” "What is public education supposed to do for the youth of today? Is 
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it filling the need?” "Are we serving all the youth or just a small portion of youth?” With 
proper organization, we should be able to take some of the emphasis away from the study 
of Industry and develop the curriculum equally if not more predominantly on the true 
reason for our existance — man. 

3. We should abandon grades, and class schedules by bells and hours. If our educa- 
tional system is set upon a sound philosophy and organized accordingly, we will be able 
to switch from external spoon feeding of answers to internal learning through understand- 
ing. There is no such thing as a sudden switch from external learning to internal learning. 
If you have not been «poon feeding, the obstacle will not be unconquerable. On the other 
hand, we must also remember that most students have never really experienced anything 
but external learning. 

We should consider instituting competencies and performance criteria. Competencies 
and performance would take the place of grades and classes. These would be the quality 
standards rather than marks indicating sit ability in required courses for certification. 
Real understanding of what education is all about is more important than certification. 
Certification requirements must also be changed, but that is another subject. 

5. We should consider teaching social values rather than material values. In order 
to do this we need teachers with a sense of purpose, a reason for their existence, and a 
true philosophy of education. This means we need to develop teachers who are true 
scholars, who will think seriously, deeply, and continuously about the purposes of what 
they do and why they do it. In this type of educational system, the content and structure 
should be in the mind of the teacher for instant manipulation to benefit the student when- 
ever it is most desirable and helpful for learning experiences to take place. Remember, 
the teacher is a coordinator of the learning environment and not a teller. 

There is the closely related fallacy that education is primarily intellectualistic 
in its processes and goals. Quite as important is that ideal factor in culture 
which gives meaning, direction, and significance to life. I refer to the element 
of faith or purpose which lifts man out of himself and above the level of his more 
narrow personal interests. Here, in my judgment, is one of the great lacks in 
our schools and in our intellectual class today. We are able to contemplate the 
universe and find that all is vanity. Nothing really stirs us, unless it be that the 
bath water is cold, the toast burnt, or the elevator not running; or that perchance 
we miss the first section of a revolving door. Possibly this is the fundamental 
reason why we are so fearful of molding the child. We are moved by no great 
faiths; we are touched by no great passions. We can view a world order rushing 
rapidly towards collapse with no more concern than the outcome of a horse race; 
we can see injustice, crime and misery in their most terrible forms all about us 
and, if we are not directly affected, register the emotions of a scientist studying 
white rats in a laboratory. And in the name of freedom, objectivity, and the open 
mind, we would transmit this general attitude of futility to our children. In my 
opinion this is a confession of complete moral and spiritual bankruptcy. We 
cannot, by talk about the interests of children and the sacredness of personality, 
evade the responsibility of bringing to the younger generation a vision which will 
call forth their active loyalties and challenge them to creative and arduous labors. 

A generation without such a vision is destined, like ours, to a life of absorption 
in self, inferiority complexes, and frustration. The genuinely free man is not 
the person who spends the day contemplating his own navel, but rather the one 
who loses himself in a great cause of glorious adventure. 

Counts, 1932 

If we have a new type of individual for a teacher, educated in a different manner as 
just described, that will help to reassure faith in our youth and the ability of man to solve 
problems and to live in peace with less emphasis on materialism and more emphasis on 
humanism. 

The youth of today are looking for relevance. This word has a different moaning for 
almost everyone. I use the term to mean not what is today in industry and society, but 
what should be, what can and ought to be. 

It has been about eight or nine years since Rachel Carson wrote Silent Spring . I 
must ask the question, "What progress has been made?” In my estimation, very little. 
Industry has been without conscience since before the industrial revolution. Industry in 
general will never have a conscience until its managers as citizens have a conscience. 




1 * 



This will happen when something other than the profit motive and GNP receive top pri- 
ority. 

6. We must educate for change. Perhaps you have heard this many times recently. 
What does it really mean? What is the basis for change? The only basis for change, in 
my opinion, is new knowledge. You cannot move to laser beam communication if you don’t 
know about the laser. Neither could you move to transistors in radio and TV if you knew 
nothing of the transistor. 

These examples have shown change in a product. What does change mean for man? 
Alice Mary Hilton has said that man should prepare for Job changes from seven to eleven 
times during his work life span. Other writers point to the economic slump in which we 
find ourselves today as the beginning of a series of slumps. (Heaves and shudders) To 
prepare our students for this change, we must have them grasp the fundamentals of the 
activity that engages the post-industrial society. The students must consciously assess 
the alternatives and crest the waves of shuddering depressions caused by technological 
leaps and imbalances. 

The problem then is not to resist and suppress change, but to prepare for it and to 
manage it with knowledge of ourselves and circumstances. The mere fact that students 
have thought in detail about being out of work because of Job changes or other reasons 
will put them on a better footing and make change easier to cope with. The way to get 
this to happen is to practice it. As Toffler has described it, to develop “cope-ability.” 

7. We must make decisions by conscious thought and reason and choose from among 
alternatives. The alternatives must be weighed with new objectives. For too long, educa- 
tion has been placing its objectives in the past, allowing the future to Join the fragments 
and pieces. Now it is imperative that we educate for change, and the strongest references 
point to educating an individual in the process of learning how to learn, with much less 
emphasis on learning industrial techniques and processes. 

8. We must strive to bring the parents back to school-— both with their sons and 
daughters and without their sons and daughters— not necessarily for skills training, 
although this might be part of it, but for understanding the post-industrifl society. Edu- 
cation has become a life-long process, and we should be working to bring parents into 
the classroom with fifth graders— not to the nonsense of rote memorization, but into a 
world of cooperation and understanding. They must understand the problems of tech- 
nology. Man does not exist for technology; technology exists for all men, not Just an 
GlltG f0W, 

9. We must free ourselves of the myth that another course is the answer. We do 
not broaden the base of education in general and of industrial arts in specific by adding 
new courses to the curriculum. For example, now that plastic is about to overcome steel 
in the volume of production, we add a course about plastics; in the case of computers, 
we aul a course in programming. Rather, what is important is that we solve the question 
of relationships of one course to another and to life. The basic concepts and principles 
that tie the cultural universals into living relationships must be found. No one has ever 
taken the challenge that DeVore gave us several years ago. Today we must accept the 
challenge— if only in small segments. It mustbe done to insure the integration of knowl- 

edge. , . 

10. Industrial arts should revive the roving professor, much as this country used 
the itinerant teacher and minister in the colonial days of the 1700’s. Several colleges or 
universities or both should band together for the benefit of their students. Roving special- 
ists may come in for two or three days, a week or three, to stir up and ignite new fires 
for learning. It is a myth to think that we will be able to switch from external learning to 
internal learning overnight, but this is another part of the complete reversals that have 
to be accomplished in education. 

CHALLENGES 

In addition to the considerations just enumerated, 1 have three other matters to 
discuss. These three items take the form of challenges for survival in obvious ways. 
These challenges are made in good faith from one member of the Council to all other 
members fully assembled here today. 

First, sevetal years have gone by since Paul DeVore confronted us with a challenge 
that everyone seemed to dodge. That challenge had to do with a taxonomy of technology, 
a knowledge structure that would relate the various segments and facets of any part of 
technology to all other parts of technology and to man in his quest for understanding. 

23 




30 



£T» s r fo Ta S c£ 0f Kc r 0gy “•*« a " d *«"> 

can only be fully understooTwhTS ar? lolneH t, "I oth e r fctfvtty These pattern 
In the system that 1 call Integrated knowledgcleducaHon and complete a l00 l 

Therefore, I challenge each member < f the AClATEasspmhipH h a 
to study some small segment of technolotrv tn flnHoii a f se . mbled here today, to begii 
principles that tie that segment of rpchnnw 3 tbe bas * c conc “' ts and underlying 
all these segments include all °Jj echnology with many other similar segments. Wher 

to form rheSX umve«ata of which a ">. d P rl ” ci P‘«. can befl, mgetSS 

of knowledge. JS of which DeVore spoke, then we can have true integrator 

be T* <**»*«• *" **ample migh, 

stressed for maximum effectiveness ^Wh ^ ^I ant ln education and must be constantly 
achieved, our form of education will IiiAppH h ° ^ter-connectedness can one day be 

that the members of Se Council So iSfT** f ° r a11 * 1 Merely b °Pe 

worthy goal. Cil WiU lead ^ way for industrial arts to achieve this 

or 4Kft iSSSS.’SSffir ofe“ r na 0 seS«te 8aniZa n° n Ch °™ 

Veara^nTS 

holding actio^nd som^idefLs for Ae ^ can yet produce a 

guidelines should be ideals that thev ? f today _ to rebulld the world. These 

finer and more authentic vision win rhil k ., < ~, have P nly wh en we have fashioned a 
Third, I chSl^eS^iS^ff 3 C3th f, dral rather 3 drug commune, 
similar to one that we would desire onr crva!? 6 i . coanc j l t0 choose an individual problem, 
has techno/social significance Bv rhi<? i ^ duate students to commit themselves to, that 
a technological base?r is cau 'e^L ^rhnn, P 5° blem ^ has social significance and 
we would Choose an Vleqi- £^22SK“S h “ ^P llcatlons ^r man. Hopefully, 
techniques, ingenuity, and Expertise to ill P i where we can use our knowledge, 

members can lead to a leap for mankind. * hU8 ’ m3ny sma11 ste P s by the council 

of industry^bu? for* the SlSfi^of mant^ n } ethodof 1 recycll ng waste— not for the benefit 
exists for the benefit of Tndustrv taH* T n °u OI ?f e u r a belle ver that industrial arts 

we do. Let us bSL m S 8hould be the model tor everything that 

use all of technology as a^L aVd helo mlnf S if S 3 c . urrlculum tor mankind where we 
we can leave out of our teaching the inter- P mnl! > t| Ve t better llfe * 1 no lc, nger think that 
medicine, chemistry, business and 1 S3 ? t t ? n ? b f Ween such areas as agriculture, 
are, by their very nature, interrelated to manv of 0 K* ei | se ^ ments technology which 
we have been teaching inindusMalam prlnciples that 

to our students by confining our aooroach m haVG *! een doxng a dlss ervice 

is connected with technolog? Is fal/Z? S selected narrow industries. Anything that 

deciphering of the cede oftechnoloS^SiP^f p ^ blem is 11131 we have not achieved the 
just one of many alternatives that we should be ahw, ta £ onomy * Recycling by industry is 
demise. Just as Rene DuBos NoMnS? able to , choo3e from ln averting a pollution 

predicted a few weeks ago that the ^Green^vpi 8 ? e "» St fr ^ R ° CkefeUer University » 
N rial recycling will fail Dr n?jRn< 3 * nvoru ^ volution would fail, I predict that Indus- 

fives from whfch T made becauae there were no alterna- 

All the eggs were placed ta oneaolution wa s advanced. 

pollution control. We need alternatives that Jiv U t * 3 W ® many alternatives to 
rely on industry alone. ^ ® et more people involved. We must not 

and <**»««• 8«>“P »t you to pick a project 

expert and an eimple y^sSa 1" * t V°u can become' an 

care, that in your owi L rii Y Ca ?, sho Z them by example that you really 
committed. If everyone of us will do are involved > that y°u are 

make a dent in tWroblerT r i ?Jl little blt » ^ as 3 wb ole we can begin to 
problem. R * ' 1 us become part of the solution instead of part of the 

our conscience?^ur t at^^e*i^ust^sk'rht WOrk a ^ our P ro -J ects until it hurts our pride, 

on the subject of ecology the* envl rnnm^nt-* 13 ^ 6 S a 0 ”* How can you fac e your students 
J ecology, the environment, and the future unless you cat show them what 

24 








you are doing?” One of the best teaching methods is by example. In industrial arts we 
demonstrate. We are action-oriented. We live by doing. 

What are you doing? Let us do something. 
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Industry: Social Responsibility and 
Educational Involvement 

John F. Silver 



The topic of this paper may imply to some of you that I am going to talk about indus- 
try’s immediate and much-discussed chore of repairing the ravages that have been made 
upon our physical environment. It is my belief that unless another war interferes, this 
is the sort of problem that our industry needs at this particular time. If we did not have 
this problem, we would probably have to create one of similar magnitude to absorb the 
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reactive energy stored in our technological capacity as we cool off our defense hardware 
economy. 

With your indulgence, I should like to explore with you what I believe to be a more 
‘.•aeic relationship between industry and education. It is concerned with social unrest as 
evidenced by demonstrations and intense emotional criticism by our youth which, believe 
it or not, 1 generally applaud. There is, however, one apparently pathological symptom 
that seriously concerns me. This is the quite bitter, but sincere, disenchantment that 
our youth seem to have for the ideals and formulae for achieving those ideals held sacred 
by their forefathers. 

Youth should be the time of enchantment. If the chances today's youth foresee for 
attaining happiness is less than my generation foresaw when we entered adulthood during 
the depth of the depression, there must be something seriously wrong with what they see 
or how they see. 

This disenchantment probably results from the teaching of certain social scientists 
who imply that our social problems are caused by a technologically-oriented society 
pursuing technological accomplishments for their own sake and that the answer is to 
turn off the technology and become more humanistic. As a citizen, a parent, and, 1 hope, 
a human being, I, too, sense and feel the increase in societal stress as we measure our 
increase in affluence in terms of increased gross national product. As a scientist and 
engineer, I question the simplistic cause and effect relationships accepted by our youth. 
Particularly, I cannot accept the conclusions that disenchant them to the position of seek- 
ing escape from the establishment in all ways possible, including the use of drugs and 
irremediably injurious other habits. ; 

Social problems belong to that family of problems for which there is no straight- 
forward solution, and it isn't just because people are people. 

Problem solving, in genera], has to do with the consideration of a stimulus or stimuli, 
operating upon a network, machine, a complex, which elicits a response. 

If we are given the stimulus and the characteristics of the intervening complex, we 
can solve for the response. This process is called analysis and is the most straight- 
forward type of problem-solving, yielding the most specific answers. 

Given the stimulus and the characteristics desired in the response, we design the i 

complex to effect this response and only this response. This process is called synthesis. ; 

The answers obtained are generally not unique, and comparing one answer with another | 

requires judgment, resulting in the possibility of intellectually sound difference of opinion. 

This type of problem is solved by engineers, as contrasted to problems of analysis gen- 
erally pursued by the scientist. { 

Finally, we come to the type of problem for which the response and general charac- j 

teristics of the complex are known, and the requirement is to determine the stimulus or j 

stimuli leading to the response. There is no universally accepted name for this process, 
nor is there a straightforward means of solution. This is the type of problem faced by I 

the doctor and the business manager. Effective solutions require a clinical or iterative 

approach, and this type of activity is more properly called a practice than a science. Most 
of us agree that the wise doctor places his patient in a hospital, where the results of his 
clinical probing can be professionally observed under optimally controlled conditions. 

Professional observation of response under controlled stimuli and environment is 
much more difficult for the business manager, and even more so for the student or scholar 
of the social sciences. However, handicaps notwithstanding, objective observation by 
highly trained and dedicated psychologists, anthropologists, sociologists, and economists 
have been prolifically recorded. The conclusions reached are often contradictory and, 
at best, far short of the mathematician's definition of elegant. 

We believe that man is most significantly different from all other animals because he 
can remember, associate, conceptualize, and communicate experiences. He has limited, 
if any, purely instinctive behavior and attempts to change his environment to suit his need, 
instead of genetically adjusting to his environment. He does this by his power of reason- 
ing and a well-developed thumb. 

However, like other animals, his complicated nervous system breaks down under 
frustration, causing responses in such varying and extreme degrees as escape, combat, 
homocide, and suicide. We diligently search for a wider, if not deeper, understanding 
of the individual effects and tolerances of frustration and that somehow related charac- 
teristic called motivation. 

What can we say about the artistic or subjective view of societal conflict? The 
artist reacts and then synthesizes his message as a result of the stimuli acting upon his 
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2. That this life is divided time-wise into only five basic categories of activity. 



These are: . ... 

a. Health or hygienic time requirement, includlngsleep, eating, exercise, illness, etc. 

b. Play, amusement, recreation engaged in only for the pleasures that are intrinsic 
to the activity itself. 

c. Subsistence work, earning a livelihood. 

d. Idling, doing nothing. , „ . . . , 

e. Leisure, work of personal growth or self-improvement, but definitely work as 

evidenced oy accomplishment — not play or idling. ... 

3. That generating a happy life results from the prudent and appropriate division of 
one’s time between these five categories. 

4. That the attainment of goods is basically a means of satisfying desire — at base 
all goods are desirable and, equally, all desire is good. That this is a natural truth and 

one of the basic laws of animal nature. . . . . 

But for this truth to work for mankind, it must be understood that he does not have 
Nature’s protective or guiding instincts. Therefore, he must be taught, or learn by 
experience, which are real goods, satisfying the needs of a good life, and which are only 
apparent goods. As Socrates repeatedly observed, no (well) man se^ks that which he 
deems harmful or disadvantageous to himself. However, unfortunately, those goods 
which he deems good for himself may not so be, and are, therefore, only apparently real 



Once it is admitted that there are real goods common to the needs of all men, 
based solely upon the nature of man as a member of his species, the conclusion so de- 
rived now becomes an ethical or moral philosophy, both teleological and at the same time 
deonto logical, but not dogmatically so. It is a philosophy supporting a plan for a para- 
mount end objective, and therefore teleological, since it is best for man for no other 
assumed reason than that he is a man. It does impose a moral responsibility upon each 
man not only to follow the plan himself, but to insist that he and the institutions of his 
community make it possible for others to support the same plan, and so assumes “^onto- 
logical proportions. However, it does not assume validity for moral "oughts or ought 

nots” beyond those that may be supported from the basic concept that man, both as an 
individual and a society, ought to seek a good and happy life for himself during his life- 
time on this earth. It is, therefore, not a constraining dogma. , 

The whole good life so defined requires seven classes or categories of goods. 1 hese 



1. Goods of the body — health, vigor, and the pleasures of the senses. 

2. Goods of the mind— -knowledge, understanding, prudence, together with such goods 
as skills of inquiry, critical judgment, and the arts of creative production. 

3. Goods of character — such aspects of moral virtue as temperance and fortitude, 
together with justice in relation to the rights of others and the goods of the community. 

4. Goods of personal association — family friends and personal loves. 

5. Political goods — domestic tranquility; civil and external peace; political liberty 
under constitutional government, together with the protection of individual freedom by the 
prevention of violence, aggression, coercion, or intimidation. 

6. Economic goods — a decent supply of the means of subsistence, living and work- 
ing conditions conducive to health, medical care, opportunities for access to the pleasures 
of the senses, play, and aesthetics, opportunities for access to the goods of the mind 
through education facilities in youth and adult life, and enough time free from subsistence 

work to enjoy these opportunities. , .. 

7. Social goods— equality of status, opportunity, and of treatment of all matters 

affecting human dignity, the need and place for charity. . 

The first four classes of goods depend almost entirely upon the inner or private de- 
termination of the individual. However, the quality of these goods can be significantly 
altered by the student’s environment and, in particular, the character and quality of the 
schools available to the youth during his formative years. During these years, the indi- 
vidual must realistically evaluate himself, not in terms of vhat his family profess to 
think of him, but in terms of how he measures up to his peers. It is my belief that the 
established secondary school structure provides not only too few, but too narrow and 
artificial modes of activity in which to make this evaluation. The youth who is unhappy 
with his ranking in the classroom, the athletic field, or such extracurricular activities 
as music, drama, debate, etc., attempts to compensate by being recognized in some 
spectacular fashion in social activities. In so doing, he or she may become involved in 
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lanes of traffic, instead of only two, became blocked simultaneously during the rush 
hour,” the over-crowding of airports, etc. 

4. Finally, there is the frustration and insult to human dignity resulting from short- 
sighted and expedient decisions made at the national level. These include not only the 
risk of life in an ill-advised war, but such major disruptions of normal activity as result 
from governments building up large complexes of specialized skills to supply specialized 
equipment and then abruptly cancelling all contracts, leaving those involved literally 

stranded in their pursuit of a happy and good life. 

The one general fault common to all of the above situations, I believe, is bureaucracy 
of one form or another. Bureaucracy exists when the power of command stems from the 
hierarchical authority of an arbitrary organization structured to defend and perpetuate 
itself. Since it is a natural or expected fault in the behavior of organized groups, it is, 
of course, not new. The normal correction of this fault in a free society is brought about 
by an organization and system based upon real authority. This is one which from 

knowledge and the ability to use it, as recognized by peers who are also generally knowl- 
edgeable, taking over because bureaucracy cannot compete with the natural improved 

performance of real authority. „ . 

Major decisions in the political, educational, economic, and social fields cannot be 
made wisely in a society of high technological involvement unless the decision maker is 
knowledgeable in the truths of mankind’s needs and in the truths of the technology expected 
to supply them. If such is the case, three major changes in attitude must occur: 

1. The political constituency and the corporation stockholder must select leaders 
for organizations involved in the supply of educational, political, economical, and social 
goods who have the prerequisite technological knowledge and strength of moral character 
to recognize and support the difference between hierarchical and real authority in the 

organizations under their command. ...... 

2. Those individuals endowed with special skills and an understanding of our advanced 
technology should accept, as amoral obligation, the responsibility for understanding human 
needs sufficiently well to qualify for such positions of leadership. 

3. All consumers of the essential seven goods required for the good life should be 
made technologically competent to make critical judgments, notonly for the selection and 
integrity of the product, but of the organization responsible for the distribution and service 
of the product for maximum enhancement of human dignity. 

This, I believe, provides the most logical approach to the new consciousness sought by 

Charles Reich in his “Greening of America.” . 

Youth and its professorial advisors have been sharply critical of the bureaucratic 
attitudes that have evolved in large corporations. I must confess that Mr. Reich is mostly 
correct in his accusation thatthere is very little, if any, difference between the hierarchi- 
cal bureaucracy of the large so-called free enterprise corporation and the tax-supported 

The United States has gained its position of leadership because our forefathers 
recognized the importance of placing the freedom of the individual above all institutional 
hierarchical constraints. This basic concept applied to both political and economic 
livelihood. Although there may be room for argument as to America s leadership in pure 
scientific research, there is evidence that our support of a competitive free enterprise 
climate has provided leadership in the application of scientific principles to the everyday 
use of mankind. This has generated a culture of accomplishment and generous (if not 
always the most gracious) living that is envied by all other nations. 

Unfortunately, during the past 75 to 100years,many of the enterprises conceived and 
initiated by such pioneers as George Westinghouse, Cyrus McCormick, George Eastman, 
Henry Ford, Louis Chevrolet, Alexander Graham Bell, Thomas Edison, and many, many 
others must now be managed by so-called professional managers. The operations are so 
large that too often centralized leadership is attempted by reducing all activity to the 
common denominator of dollars, merely exercising accounting control. Such an approach 
naturally tends to lead to a philosophy where optimization of profits or return on invest- 
ment in the short run becomes the major objective, rather than one of the prerequisites 
to long-term growth. Back in the early days at General Motors, an accounting firm 
advised Mr. Alfred Sloan to phase out the Chevrolet Division because this division had 
made a poor showing against its giant competitor, the Ford Motor Company, in this par- 

One of the successful entrepreneurs in the radio industry is credited with summing 
up the situation by saying, "All of the really important accomplishments of mankind were 
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Space Age Technology: 
Relevance for Industrial Arts 

William E. Brown 



Will the human species survive? Perhaps this statement is a gesture of optimism. 
There are some authorities who foresee a dead planet, not laid to waste by thermonuclear 
war but by famine, thirst, fouled air, over-population, and ignorance of man s techno- 
logical world. . . , .. , 

Humanists who care about the state of the Homo Sapiens know that if something does 

ultimately destroy us, it will be because man chose to misuse technology instead of em- 
ploying it wisely. If man’s survival is endangered by technological advancement, then 
there is little doubt that his survival will be dependent upon technology. Much of the 
problem will be technological. The major job of solving that problem must be entrusted 
to men and women capable of dealing professionally with it— the scientists, the engineers, 
and the technical educators. 

Historically, the men who have shaped this country— the men who have directed it, 
governed it and handled its political, social, educational, and financial affairs— hove been 
men who were trained as lawyers, businessmen, and entrepreneurs. These leaders had 
seldom been trained as scientists, engineers, or technical educators. In fact, their in- 
sight into the technological world has often been much less than what the technologist knew 
of the liberal arts, humanities, and social sciences. 

The educational optimist who can see far enough into his crystal ball of the future 

a disquieting, almost frightening future — knows t at the kind of leadership needed 

must include not only scientists, engineers, and technical educators but a population well 
informed about technology and technology’s effects on man. 

Man’s technological developments in this century have advanced far beyond his 
wildest dreams. In this century man has seen the machine age, the atomic age, the com- 
puter age, and now the space age, including both outer space and inner space. This 
represents a greater compilation of technical knowledge in one man’s life span than during 
the total history of man. From World War II to the sixties, technical knowledge doubled 
every decade; now experts tell us it doubles every seven years. 

How has technology affected human resources? Medical scientists wanted to help 
the human being outlive his physical problems— biomedical engineers came up with such 
creations as the pacemaker to help human hearts; new ideas and products have improved 
man’s diet; there is a reduction in the toll of viral diseases; hearts and kidneys are re- 
paired; insect plagues are under control. 

What are the results? A greater percentage of babies bom now live, more people 
are surviving childhood diseases, and people are living to older ages. This partially 
accounts for the fact that our present world population includes over 1/4 of all human 
beings that have lived on this earth. Over-population or, as some ecologists refer to the 
problem, “people pollution” is a major problem threatening man’s survival. 

Man’s total life style has been drastically affected by technology: where he lives, 
how he lives, what he eats, what he wears, how he entertains, and the size of his family- 
just to mention a few. His career pattern is no longer a sterile, “set-for-life, regi- 
mented job choice. There are few careers that presently fit into his pattern. Techno- 
logical advancements are dramatically affecting career patterns. The projection a decade 
ago was that individuals would change careers from 3-5 times in a lifetime, the new pro 
lection is that he will change 4-7 times in a lifetime. With this change in career planning 
comes a greater mobility. Now the average duration an ‘ndividual lives in one location 
is five years. Some young executives will move 3-4 tl 's within a five-year period. 
Occupational planning is changing from a company orientation to a job- satisfaction orien- 
tation; the career planner is placing more emphasis on individual needs than on company 
needs. 
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How will man, a social being, adjust to this new space age technology? Will the psy- 
chological problems of adjustment to the demands of this new technical society cause him 
to withdraw even more into a cocoon of social dependence? Can he meet the requirements 
of the new employment demands of changing career patterns four to seven times in a work 
lifetime? Will he be psychologically prepared for retraining cycles? These are just a 
few of the questions that will require answers in the rising decades. 

Industrial arts programs and technical education programs have a tremendous 
challenge in “making tomorrows happen.” The “industrial archeology" programs that 
presently exist in many of our schools throughout the country certainly will not meet the 
requirements. They have not been providing for the human educational needs of the past 
several decades. If man is to survive as a species, then our industrial and technical 
education programs must be prepared to face the challenge of the world of space age 
technology. We cannot afford the luxury of providing hobby— avocationally-oriented — 

curricula. , , ...... 

Man has little choice about his birthright. He is going to be thrust into a highly tech- 
nological world. It is the mandate of education to provide him with the best possible tools 
for him to exist in this complex technical society. 

During the past few years we have read, seen, and heard many discussions about 
innovative programs in industrial education. There is no question that these programs 
are needed and that they are providing new curricular directions, but the sad commentary 
is that they were needed 30 to 50 years ago. Many of the so-called innovations ate not 
new. They could have been integral parts of the program decades ago. For example, these 
popular educational cliches— production methods, experimentation and research, team 
teaching, elementary industrial arts, and integrated programs, to name a few— are not 
entirely new and innovative. Many of these concepts have been an integral part of industry 

and some educational programs for years. 

To help prepare young men and women to understand and to live in a complex tech- 
nical society is certainly going to require an industrial education curriculum with a 
greater scope than one that is just related to the 7th and 8th grade levels. Industrial 
education must be an integral part of the total educational continuum. 

Let us take a look at some new points of departure in curriculum planning for indus- 
trial education that must be dealt with if we as educators expect to meet the challenge 
of space age technology. First, industrial education or technical education must be a 
total part of the educational package; itmustbe a part of the continuum from kindergarten 

through advanced education. . . 

Second, career planning must be integrated into this total plan. According to authori- 
ties in the field of vocational guidance, career planning is a developmental process that 
continues from birth to death. With the projection of the number of career changes an 
individual will make in alifetime, seniorhigh school or college is too late to be introduced 
into the world of work. Third, there is a need for the humanization of curricula m tech- 
nical education. The divorce between the humanities, social sciences, and technologies 
must end. One discipline cannot exist without the other; they are interdependent. Fourth, 
a greater emphasis must be placed on conceptualism of curriculum content— the transfer 
of learning concepts, not totally skill-oriented programs. Fifth, the accountability of 
curriculum areas should be considered. Does the curriculum meet the needs of the indi- 
vidual and of society? Are there voids in the program? Is the curriculum expanding to 
meet new technological developments? Sixth, is the total curriculum relevant to the needs 
of the individual, to the community, to society, and to man’s technological world? Seventh, 
the curricula must be related to man’s environment and to man’s technical world — if you 
will, the ecological world of man. This balance is the key to man’s survival. 

In making tomorrows happen, will man survive his technological wonders? Industrial 
and technical educators have a dynamic role to play in the destiny of man. 
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The second materials processing task was in the category of construction. This por- 
tion had the unique aspect of involving elementary students, and the activity was adjusted 
to their ability level. It might appropriately be called technology for children. 

The task was to carry on several construction activities evolving around a model 
construction site. The initial layout was centered around an accumulation of dirt, emulat- 
ing natural terrain and a natural lake. The students accomplished the necessary earth 
moving and re-arrangement through the use of model construction equipment. They then 
constructed a road, a building, and final landscaping. Much construction technology was 
involved on the elementary level in terms of size, nature of equipment, and operations. 
The elementary students’ activities were directed by industrial arts majors. 

POWER AND TRANSPORTATION 

In an attempt to show a technological activity that is unique, we chose two transporta- 
tion activities not always associated with contemporary programs. 

The first technological task was the development of a small garden tractor. This 
was not a challenge to produce a tractor to function as a garden tool but rather to enter 
a tractor-pulling contest. This is a competitive event where weight pulling is the objec- 
tive rather than the ability to function as a gardening device. 

Consequently, the vehicle looks like a garden tractor but does not behave like one. 
First, the rotary combustion power plant utilized was selected after an analysis of its 
performance capability. Due to its excellent power-to-weight ratio, it reduced the over- 
all weight of the tractor, yet at the same time delivered more power to the rear wheels. 
The selection was bar ed upon the task to be performed and followed a detailed and com- 
parative analysis. Other aspects of the tractor such as rear axle assembly, transmission 
system, etc., were also selected with this in mind. The final result was a small tractor 
with a large pulling capability. Throughout the design activity, objectives were met by 
use of the scientific method of problem solving. 

Another vehicle was designed for sports car activities, such as autocross, by sports 
car enthusiasts. This activity included a combination design problem between industrial 
arts and design students on a university level. 

Basically, the design included a front wheel drive vehicle utilizing existing automo- 
tive components attached to a ladder frame designed to yield maximum strength and mini- 
mum weight. Several scientific calculations produced a technologically sound chassis 
assembly for the purpose Intended. Two proposals were produced for the body by the 
design students. Each design was essentially a fastback sports car style. The project, 
as yet unfinished, is a technological challenge indeed. 

The second power and transportation activity involved the analysis of a gas turbine 
for the purpose of understanding and comparing its function with other shaft engines. The 
project was centered around a Rover industrial turbine, a water-brake dynamometer, 
and an array of instruments for monitoring the engine’s operation. Parameters such as 
pressures, temperatures, component speeds, fuel/air flow rates, etc., were recorded. 
Calculations involving brake horsepower, torque, efficiency, and other aspects of turbine 
function were executed. Student understanding of this power device as a product of man’s 
technological ability was accomplished. Its limitation and assets were logically under- 
stood. However, no product resulted as in the previous activities. 

ECOLOGY 

Ecology is a timely topic. The challenge in this category was to develop an internal 
combustion engine that would meet, or exceed, 1975 federal exhaust emission standards 
in both the gaseous and particulate area. This included hydrocarbons (HC), oxides of 
nitrogen (NO^), carbon monoxide (CO), and particulates. 

To accomplish this, such considerations as compression ratio, fuel variations, etc., 
were considered. Following careful analysis, liquid propane was selected as the most 
appropriate fuel. This fuel was then related to several engine factors such as low com- 
pression, catalytic muffler, etc. A final design resulted. 

The engine was installed in a specifically prepared vehicle and entered in the 1970 
"Clean Air Car Race.*' The vehicle included a multitude of safety features such as a 
special frame which would slowly collapse under, rather than into, die occupants, in the 
event of an accident. The total project involved several technologically oriented activities 
based on sound reasoning and research. The activity was conducted by college students. 
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AUTOMATION AND CYBERNETICS 



Automation is defined as the operation of machines through the use of mechanical, 
electrical, and fluid control devices. Cybernetics is defined as the operation of machines 
through the use of control devices that closely approximate the human brain. 

The combination of automation and cybernetics was geared to emulate space activities 
conducted by NASA. First, a rocket engine with mechanical, electrical, and pneumatic 
controls was selected to represent the automation aspect. A computer was selected to 
represent the cybernetics segment and was programmed to control several burn modes 
of a typical rocket space trip. These modes includes lift-off, staging, course correction, 
etc. 

The rocket and the computer were then linked together. The computer controlled 
the engine as it passed through a series of bums and shutdowns that ranged from one to 
fifteen seconds each. Each mode represented a specific bum, as stated above. Of course, 
the engine did not go anywhere, but rather, simulated a moon trip totally controlled by 
the computer within a laboratory setting. 

RESEARCH AND DEVELOPMENT 

All of the previously discussed experiences involved varying degrees of research 
and development. However, an example of a more basic R & D task was selected for this 
category. Gasoline was produced from crude petroleum through the use of a simple 
laboratory distillation process. This process involved several steps and was slow and 
tedious. 

When the fuel was formulated, it was then analyzed in a variable compression engine 
to determine its octane rating. Standard commercial fuels were used as reference fuels. 
Following this procedure, the laboratory-manufactured fuel was compared with commer- 
cial fuels, utilizing a small engine and dynamometer test cell. All possible variables were 
kept constant except fuel differences. Results were recorded and compared. Again, no 
useable product resulted — only useable knowledge. 

CONCLUSION 

All of the foregoing activities required technological comprehension and resulted in 
developing further technological knowledge. No activities were conducted using canned 
outlines. Each represented a challenge to the student or students. 

The student had to identify his needs, describe the problem, project the outcome, 
gather the necessary materials and information, and finally, draw conclusions and/or 
produce a product to meet the projected objectives. All were technologically oriented. 
Some resulted in a product plus technological knowledge, while others resulted only in 
knowledge. 

Mr. Trudeau is a member of the faculty at the State University College, Buffalo, New Yoik, 



Industrial Arts Teacher Education in the Age of 
Institutional Obsolescence 

Walter $. Mietus 

You and I have witnessed hostile and revolutionary behavior toward the major institu- 
tions of modem societies. Toooften, over- reaction and misbehavior permeated the scene. 

However, the effects caused many public institutions that perceived themselves as 
being unchallengeable and sacrosanct to admit reluctantly tostagnation and to digress from 
following obsolescent policies and practices. Many agencies worked only for their own 
survival instead of meeting the developing needs of the society they were to serve. The 
inability to change, to absorb new knowledge, to work with other agencies, to maximize 
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personal incentive, and in general, the inability to avoid becoming obsolete has generated 
a maze of aggressive, ineffective contesting institutions. This precarious position can 
be observed within universities, colleges, and the various departments. \Mien innovations 
which would better meet the goals of the institutions and the needs of the group « seives 
were attempted to be implemented, organized and dedicated resistance was encountcied. 

Reconstruction cannot be achieved by insiders of single organizations, because no 
single organization has the capability or the social right to involve the total into co^i- 
tions mergers miir»rHup endeavors. The task of restructuring a cluster o 



SSiSH-o that all may be upgraded can be achieved, no. by afrandc apphcadan 
of innovations, but by the application of the Normative Sponsorship Theory of pdating 

° r gan lzation^ ^' h i ^ ] t °P^ r proC ess of maintaining an organization in a relevant state of 
renewal for preventing and" reversing organizational obsolescence It deals with the 
diagnosing of incumbent perceptions, roles, expectations, and methods of implementi g 
appropriate innovations with existing leadership or new leadership whenever updati g 

requires^uch acnons^ ^ extracted five ma j or questions, and from these inferred minor 

sub-questions for your discussion and analysis. These should be considered in relation 
to ir Justrial arts teacher education programs and departments. The object intended heic 
£ for you, as participants, to gain insight as to whether or not you are a part of a live, 
growing, viable organization which will survive institutional obsolescence. 

Does your department or program produce useful input into other disciplines or 

outside evidence of receiving requests from these agencies to use written mate- 

rials, facilities, and academic talents of the department personnel? 

b. Does your staff present papers at conventions other than those of your field ot 

c. Does your department function on the myth that knowledge is stable? 

2. Does society at large have an image of your department as being alive and growing? 
a floes the average taxpayer perceive the need for and value of your activities r 
3* Does the press describe your organization as being updated and useful to society 
—one which justifies its input of finance, members, commitment, and public support. 

a. Does your program or department find itself in a position where public opinion 
can obliterate it, as in the case of the recent SST program? 

b. Do administrators find industrial arts too expensive and complex and tend to re- 
duce operational budgets, as witnessed in the space cutbacks? 

4 Do^s your organization use a maximum amount of available human energy dlrec.ed 
toward goal achievement and a minimum amount to maintenance functions and to contest- 
ing behaviors within and between departments? . . , v rrrnnn«i 

a Is your department consumed with competition between informal power groups . 
b! Does the department work toward goals agreed upon, or is there a dualism between 

c £re ^taff^members involved in resolving infractions of policies, rules, grading, 

‘ requirements, and other artificial barriers within and between departments^ 

d. Are countless hours spent in making decisions that contradict and reverse previ- 

5, ^es de your° n o S rganization have the ability to attract and hold the loyalty of young 

and ^^^ e r m J^Jtn«ent strive to develop competent functionaries by processing 

the student through a rigid skiils-oriented curriculum' 7 . . , H H 

b. Do students have the opportunity for self-expression, and are they being guided 

toward personalistic and humanitarian goals? h wlrh ^ 

c Are there signs of schizophrenic behavior such as peppering a stu^nt with u. 
stimuli of psychological and sociological basis for industrialarts and then salting 

him into project producing? , r 

d Do you display a zealotry and enthusiasm for your theories at the cost of recess- 
ing ^the self-actualization of your students, or do you allow them to study withrn 

your program without si>ccumbing to it? , 

e The more objectively verifiable questions are: What is the retention rate of your 
students? How many stay in the profession? Do we lose those who were beginning 
to make an impact in industrial arts to leadership roles in other fields K this 
is true, as I have reason to beiiove, we are losing our leaders and much-needed 
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Teacher Education: Update 

Kenneth Stough 
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' so that * might assist or demonstrate the “how" and “why” of a new approach; or do 
we expect our ideas to be transferred into action with no assistance from us? 

Can we afford such help, or can we afford not to provide such help? We all realize, 
1 am sure, that the only tilings which work automatically arc those which were designed 
to work automatically, and simple solutions usually apply only to simple problems. 



3. Further Formal Education 

What incentives are there for graduate study unless one wishes to 
school classroom? 

How much of our graduate programs are applicable to the nuts and 



leave the public 
bolts” problems 



of the public school teacher? , . 

Is higher education for a select few or for those who can most benefit from further 

education? Can it accommodate both groups? 

Do our programs allow for individual differences and competencies; or do we expect 
all teachers to adopt a rigid approach and all look alike? Ik) we educate for change? 
Would you be inspired or embarrassed with a master’s equivalent? 



4. Lack of Contact or Co m munication Jf 

What percent of all industrial arts teachers attend the AIAA convention and/or its 

affiliated meetings? .... _ „ 

What percent of those w’ithin a state attend the state industrial arts convention? 

What percent of our industrial arts teachers receive the related journals and maga- 
zincs? 

What percent of the teachers are reached by our present communication methods? 
What is our obligation to industrial arts teachers who do not belong to the AIAA or 
ACIATL? 

Dr. Slough is a member of the Industrial Education faculty at University of Maryland, College Park, Md. 
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Communications 

Robert R. Neely 
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Power Technology 

Robert R. Neely 

In the time, now past, that the program of power technology was being piloted and 
refined to exactness of curriculum coverage, three questions were consistently asked. 
What do you teach? What do the students do? What do they learn? Simply, what the 
students learn is a result of what is taught combined with what they do. Generalities 
combined with specifics. 

Close evaluation of the goals of almost any program will disclose practically the same 
curriculum, w ith the differences confined to various activities that are explored. For a 
class covering power technology, categorizing the curriculum in the areas of prime 
movers, controls, transmitters, and output users is generally considered the most logical 
and systematic method. The content of the prime movers is kept general in construction 
and operation, so as to encompass all the forms which are being utilized today. How the 
prime movers are used is summarized in what can be called the power train. Rather 
than teaching about controllers, then transmitters, then output users, the methods which 
man has of using power are taught in one complete unit which includes controling, trans- 
mitting, and utilization. The methods shown in the power training display are mechanical, 
electrical, and hydraulic. 



POWER TRAIN LINE 




The means by which each method is controlled, transmitted, and used is kept in a 
related progression, rather than trying to accomplish the same goal by covering all con- 
trols, then trying to relate them to various transmission methods, and then relating them 
to various types of output users. Only general concepts and understandings are taught: 
the specifics are left to be explored and experimented on. 

This brings us to what the students do. Basically, they explore, measure, construct, 
evaluate, follow exact procedures, use various tools, solve problems, test, observe safe 
practices, identify, and demonstrate techniques in a series of experiments or explorations 
in each of the methods of utilizing mechanical, electrical, and hydraulic power. Money 
dictates the extent of the exploration. Even though there are numerous ways a lab can 
improvise, only so much actually can be done without requiring tools and the components 
that are to be used in the specific experimentation and exploration. Since the power form 
which is probably best utilized in mechanical transmission is internal combustion, explor- 
ing this form of energy producer can accomplish many of the goals of the course. Gen- 
eralities such as the powerhead, fuel, ignition, cooling, and control can help in associat- 
ing similarities in aF energy producers. In electricity and hydraulics components, cir- 
cuits and workable applications show basically how the methods by which power is trans- 
mitted and utilized is attained without developing specific skills or capabilities. 

This, then, explains what the students learn. From the generalities they are taught 
through the specifics they experience, they should be aided in choosing a career or occu- 
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pation closely related to their capabilities, interests, and desires by a closer association 
of their experiences and activities. 

Throughout the program, such subjects as occupational need, requirements, training, 
sale practices, management, cooperation, self-discipline, conduct, and many other pre- 
vocational facts are injected in order to be as complete and practical as possible and to 
attempt to meet the needs of each individual. 

The final success lies in the students. Their motivation and future endeavors in the 
world of work will assist them in their ability to find their appropriate place in society. 

Mr. Neely is an instructor at Meadowbrook Jr. High School, Orlando, Florida. 



Manufacturing — 8th Grade 

Robert C. Bills 



It is my purpose here today to describe to you how an industrial arts course about 
manufacturing could be taught at the eighth grade level. 

Many of the ideas presented here today were developed at Georgia Southern College 
through the efforts of 34 graduate students over the period 1960-1970. During the sum- 
mers of 1969 and 1970, an EPDA Institute in Industrial Arts and Career Development 
directed by Dr. Donald Hackett also made significant contributions to the development of 
the course of study in manufacturing I will discuss here today. 

This course was developed to fit into the Georgia Plan for industrial arts (see Figure 
1). One can obtain a general idea of the nature and scope of this plan from this chart. 
Due to the shortage of time I cannot go into this plan in detail. My purpose in mentioning 
it is to give you a perspective, ora setting if you will, of the type of program we envision 
in Georgia into which this course in manufacturing will fit. A brief explanation of this 
plan can be found in a booklet titled Innovative Progr ams In Industrial Arts published bv 
the American Vocational Association. 

In describing what a course in manufacturing might be like, I will present a general 
outline of the course, including major lesson topics and a discussion of some of the 
methods and objectives of each of these lessons. Through this outline, I hope you will 
gain some ideas on how you might implementa course of this nature in your present cur- 
riculum or alter some of your present courses to better teach about industry through the 
study of manufacturing. 

The purpose of this course in manufacturing is to provide students with an opportunity 
to acquire some basic understanding of (1) industry, its organization, tools, materials, 
processes, occupations, products, problems, benefits, and technology; (2) themselves in 
the areas of ability, aptitude, interests, and career maturity; (3) the relationship between 
knowledge gained about industry and knowledge of themselves; and (4) the usefulness of 
their relationship to industry in making educational and career plans for the future. 

The first lesson in this course would be introductory. As in most orientation lessons, 
one would cover classroom formalities, a tourofthe lab, etc. It would also include, how- 
ever, a very real preview of manufacturing through a brief and limited mass production 
project to be completed in one or two days, perhaps a week at the most. 

To carry off this operation in such a short period of time, the teacher must have 
prepared all the necessary tools, jigs, fixtures, etc., before class. All machines must 
be guarded to make student injury almost impossible. Of course, the product should be 
very limited as to the number of operations required and the skills needed to carry out 
these operations, all of which may be dope with hand toois. This activity should help to 
generate interest and also satisfy the students* need to make and possess something. 

To organize the students for the first project, it is suggested that you "hire** three 
or four students to be foremen and the remainder of the class as operators. You would 
then train the foremen so that they in turn can train the operators. If possible, the fore- 
men should be trained outside of class time. 

I strongly suggest that you make a trial run before letting the students start produc- 
tion. Also make sure thatthere are materials av illable so that students who are assigned 
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Figure 1. Industrial Arts in Perspective 
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to operations near the end of the production process, such as finishing or packaging, have 
a lob to do till the products start reaching their stations. You might even have some par- 
tially completed projects so that they may start work along with the rest of the class. 

It has been my experience that many times foremen are hard to find because they are 
afraid they will not get to operate the equipment as much as the people hired as operators. 
You may solve this problem by allowing the foremen to relieve operators or assist them 
where necessary. Also, letting the foremen operate the equipment while demonstrating 
its use helps fill their need to create something and feel that they had a real part in pro- 

dUC *Uporf i completion of the product, you might conduct a class discussion about the prod- 
uct, its usefulness, demand, economy, construction, and possible improvement of it or 

the production procedures used to manufacture ,'t. _ , , rt 

The second major unit topic to be covered is manufacturing organization. Topics to 
be covered in this unit include various forms of ownership, a history of manufacturing, 
company organization charts, starting a company, and occupational information. 

As the students will be forming a company of their own, the importance of this unit 
cannot be overlooked. By bringing this fact out to the class and letting their particular 
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The next unit, production, will draw together almost all of the areas covered up to 
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Figure 2* Production Organization 
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this date. If my personal experience is any indication, it will be one of the most popular 
areasorunits coSred. During .he course of this unit, .he students’ 

facture its product. Besides holding great student interest, it is one of the most important 
units, as all other units either lead up to it or away from It. 

Specific areas which will be covered as part of this production unit will be plant en- 
gineering, industrial engineering, purchasing, production planning and control, m^ufac- 
turing and quality control. As you can see from Figure 2, each of these areas has several 
topics* under them which relate directly to the mechanics of actual production. If these 
areas are well covered before production starts, it should help to eliminate many produc- 
tion problems. At least, the students should be able to solve many of the ones which will 

come^up. important that by this time the students involved in the various areas such 
as product engineering have their jobs up to date so that working 
jigs and fixtures designed and built, operators and other personnel 
production will have been hired and trained, raw materials purchased, flow charts pre- 
pared, and all preparatory work for production brought up to date. , 

At this point you may be saying to yourself, “I simply don t have enoagh students to 
fill all the positions we are creating." As I mentioned in my discussion of the intro- 
ductory manufacturing experience, it will be necessary for at least some students in 
management, engineering, and other areas to hold positions on the production line, not 
only because of a lack of students but also to help keep their interest. , 

At the start of production, you may see a need to review some of your earlier lessons 
on assembllS teSng. art other lessons directly involved in the mechanics of pro- 

dUCt Yoii should make sure each student has a Job during the actual production. Jltls Job 
mav b** anything from operating a machine to transporting parts from one operation to 
another. In any event, confusion and poor production turn out as the results when s en s 

don't have a job or do not fully understand the job they have. .. a thp 

The opportunity for student activities during these lessons is almost endless The 
greatest advantage of assigning these activities at this time is that they can be made an 

acwa ,Lrp£“ W 1— - 

and also be a part of the students' company's function include (preparing a flow chart :of 
the order of operations to be performed on the product, studying raw materials wMch 
might be used, inspecting for and identifying safety hazards ^oP^ots, deciding on 
how materials, etc., will move from place to place in the plant, and setting up a file of 
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possible suppliers of raw materials and their prices. This brief list indicates the wide 
range of activities available to you as a part of this unit. 

All companies operate for one reason: to make a profit. To do this, they must sell 
their product after it is made. Our next unit deals with the marketing aspect of a company. 
There is moire to marketing than just selling a product. Marketing includes market re- 
search to determine who and where the customers are, what they will buy, when and how 
much they are willing to pay. Marketing in general may be divided into six areas or 
phases within an industry; they are market research, advertising, sales promotion, sales 
planning, sales operations, and physical distribution. Each of these six areas may serve 
a3 a lesson within this unit on marketing. If you are able to actually market your product, 
this unit on marketing can become a very real part of your company. 

The students may operate an extensive sales promotion using school newspaper, 
bulletin boards, and display cases. One group could be assigned a market research project 
to determine what the market for their product would be like. This could be done even if 
the product was never marketed. 

When company organization was discussed, some type of financial department to 
handle expenses and control any capital the company might have was most likely formed. 
Now that there is a chance of income from sale of the product, a unit on finance can be 
useful to the students in order to keep their company operating smoothly. 

This unit is by no means an all-inclusive course in finance. Its purpose is to help 
the student become more familiar with the different financial aspects of industry. In this 
unit, the fact that financiig in industry consists of planning, directing, and measuring use 
of company money is explained. 

The student should come in contact with a simple bookkeeping system and all the 
details of keeping it such as writing receipts, checks, interpreting bank statements, pre- 
paring price lists, etc. I have found from personal experience that most industrial arts 
teachers are weak in the areas covered in this unit. For this reason, it is an excellent 
place to make use of some resource people or guest speakers. Suggestions in this area 
include a business teacher, bank representative, and accountant. 

Now that the company is in full operation with production taking place, it is time to 
look at how personnel administration is being handled. There are five major areas which 
can be covered, employment, wage and salary administration, industrial relations, or- 
ganization planning and development, and employee services. 

This unit can bean areaof real value to the student in his immediate future. It should 
provide him with information helpful to him in choosing and obtaining a job. As many stu- 
dents work summers or parttime, they shouldbe interested in such Items as how to dress 
and act at an interview, what most companies look for when considering hiring someone, 
such as experience, ability, education, etc. They may also be interested in the wide variety 
of benefits available from various companies. 

Activities in this area include establishing rules foryour students* company on acci- 
dent prevention and policies on working hours and absences. A merit rating system may 
be developed which you could use in obtaining some grades on students’ work. As with 
all t'e units we have discussed, there are a great number of possible student activities. 
The few I have presented are only to give you tn idea of what is intended to be included 
in the unit. 

The next unit, external relations, is concerned with the public image of a company. 
There are two major groups into which external relatio: j may be divided. One group 
would be responsible for collecting and releasing information that will favorably influence 
the public. The second group coordinates the company’s participation in any outside 
activities such as^ civic, social, industrial, technical, and professional organizations. 

The student’ company could, as a group activity, participate in some school affairs, 
perhaps a school clean-up day or other event. In this way, students would be both learn- 
ing to operate their company and also helping the school. 

The last unit in our course is titled secretarial and legal affairs. The secretarial 
department keeps the stockholders well informed on the wide range of activities that con- 
tribute to corporate growth and health. The legal department advises the company on all 
phases of its operations and relations from a legal viewpoint. 

In this unit, lessons on stocks and bonds and what part a stockholder plays in a com- 
pany will be studied. Also, this unit can be related back to the unit on company organiza- 
tion and the patent unit. 
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Student activities might include following some company's stock's progress in the 
paper. In one of my classes, we had a contest to see which student would pick a company 
which progressed the most on the stock market for one week. 

1 hope that from this brief outline 1 have given you a better idea of how manufacturing 
could be taught in the eighth grade* 

Mr. Bills teaches at Lakeside High School , Atlanta, Georgia. 



A Senior High School Program of Relevance 
in Industrial Arts for a Dynamic Age 

Donald Maley 



I was pleased to accept the offer to come to your meeting to discuss with you some 
ideas that have been of interest and considerable challenge to me. As a teacher educator, 
a supervisor, and an administrator in my daily work at the University, 1 am certain that 
I have many of the concerns, frustrations, and anxieties that you share. There are the 
daily and operational problems related to financial support and personnel effectiveness 
that press upon each of us from every side, and it is quite easy to become totally pre- 
occupied with what appears to be a series of immediate necessities. 

However, this might well be the source of our demise and gradual elimination as a 
profession. The existential preoccupation that appears to demand 100% of our daily time 
and effort may in fact be gradually consuming our very existence. 

1 would like to propose that both you and 1 should set aside a portion of time each 
week for the sole purpose of examining where we want to go and how we might want to 
get there. We will in all probability want to involve others, our staff, our colleagues, as 
well as a range of people from outside our area of content. Cne might question who is 
going to mind the store while we are engaged in such an activity. My concern, and I have 
ample evidence to support it, is that we might not have a store to mind if we don t take 
time to constantly probe, plot, and generate momentum towards the rol j of industrial arts 
in the future. The future begins with the present, and it seems to me that any school ad- 
ministration worth its salt would in deed and fact demand that of each of us, 

Haas, Wiles, and Bondi, in their text Readings in Curriculum , make the following 

statement: 

It is time that we learned to think about the present as a dynamically chang- 
ing situation. If we wish to ameliorate the conditions of our life, we have to think 
far ahead in order to understand where we are going and to define whether we 
like our destination or not. If we do like it, we must decide how we can take a 
different road at some time in the future, which, when we act, will be the present 
(Ref. 5, p. 119). 

As I view the present difficulties faced by an educational institution, I can clearly 
see the results of this lack of forward perspective and dedication— yes, dedication to the 
task that education must at least be running a “neck-to-neck" race with the society out- 
side of the school if not running ahead of it. 

As a prelude to a specific proposal for a program at the high school level, I would 
like to devote the next few minutes to developing the societal background which serves 
as a backdrop to this educational enterprise. 

What do we observe outside the school as well as within its walls that gives concern 
for the generation of new, bold, different, and exciting programs that will satisfy the loud 
and persistent cries for “relevancy,” for “meaning,'* for “significance, and for a 
world that the students live in or will enter within a matter of days? 

1 hear a society that is crying out for a concern for the “quality of living instead of 
the past and present posture of “quantity of living." 
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,, Education is no longer simply concerned with earning a living or being a 
good citizen it is now much more concerned with quality of life — one’s own 
land and that of other people. The story of curriculum development has been 
largely the account of a struggle to keep the curriculum up to date and relevant. 

In the 19th and 20th centuries, the struggle was to convince those concerned that 
science was an important element to the curriculum. In the mid 20th century, 
the struggle was to introduce the social sciences as a worthwhile and relevant 
body of knowledge. 

It looks as though in the late 20th century the struggle will be to introduce 
the study of ecology into the curriculum — to encourage young people to look at 
the problem of man and his interaction with *he environment in a way which com- 
bines scientific evidence with social and aesthetic principles (Ref. 6, p. 46). 

I hear a society that has placed increasing emphasis on the role of knowledge as 
opposed to apprenticeship (See Figure 1). 




. . . knowledge is taking over the function, which through the ages, apprenticeship 
has fulfilled. Indeed, there is no craft, from bricklayer to physician, where the 
application of knowledge could not telescope the learning pexioj from the many 
years of apprenticeship to a few months or so— as the experience in World War 
II amply proved. .. (Ref. 3, p. 1249). 

I observe a society that has moved beyond the industrial age to that identified with a 
post-industrial, a super-industrial, or a knowledge society. 

In The Age of Discontinui ty. Peter Drucker stated: 

. . . The productivity of knowledge has already become the key to productivity 
competitive strength, and achievement. 

...knowledge has actually become the primary industry, the industry that sup- 
plies to the economy the essential and central resource of production. The 
economic history of the last hundred years in the advanced and developed coun- 
tries could be called “from agriculture to knowledge*’... (Ref. 2, p. 266). 

1 observe a society that is gradually becoming an urban society, with great cities 
stretching endlessly from Boston to Washington, from Chicago to Pittsburgh, and from 
San Diego to Santa Barbara. 

. . . Moreover, by 1970, three-fourths of the population will be concentrated in 
urban areas, and by the ye.tr 2000, over four-fifths. 
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And by the 1980’s, there will be 140 million people living in about 40 urban 

complexes which will spread over less than 2f 0 of the land (Ref. 8, p. 205). 

I hear a society that cries out for human dignity and greater humanization in the face 
of conflicting material and philosophical ideologies. 

I hear a society that chooses to double its population in the next 30 years crying out 
for improved housing, new systems of transportation, greater amounts of power, increas- 
ing quantities of water, improved and expanded recreational facilities, more effective 
communications systems, in addition to the factors associated with food production, 
medical care, and a whole new series of governmental processes. 

I hear a society that year by year consumes greater and greater amounts of the 
beauty and the natural elements (minerals, timber, oil, and land) to use and discard as 
if there were an ever-expanding supply of the same when we know we are traveling down 
the road that ends with exhaustion. 

I hear a society that has to a limited extent become aware of the vital importance of 
recycling processes as opposed to the ancient procedures of b urning, burying, and stock- 
piling our discards, abandoned vehicles, trash, and excesses. 

I observe a society that has repeatedly neglected the lessons of technological history 
that came out of the coal, oil, meatpacking, and forest products industries. Each of these 
industries in their early stages of development were guilty of discarding untold riches 
in order that the initial product or component could be extracted. I refei to the early 
processes of securing coke from coal so that our hungry blast furnaces could be fed. 
Yes, from the richness of the coal as mother nature had so generously endowed it, man 
chose to drive off and discard untold wealth to secure a fractional worth in the product 
coke. Our forefathers did the same thing with oil when they wanted to get kerosene for 
their lamps. The great wealth of oil was only in part used; that is, the kerosene, while 
the remainder was largely discarded and unused. 

As we developed our nuclear plants with their fissionable materials, we again forgot 
our lessono from oil and coal, and we agai' discarded materials so hot and potent with 
energy that we had to find special containers „ud means of disposing of it. 

We are now engaged in great debates over the thermocline that results in our bays 
and rivers from the exhaust waters of our nuclear electricity generating plants. The 
question is not what to do about the thermocline or its effects on the ecology of these 
rivers and bays. The question is, “What do we do with hot water that will make full and 
complete use of this valuable commodity in the face of diminishing earth supply of the 
sources that made the water hot?” 

In each case and in such cases in the future, the decision may hinge on the factor of 
economics. However, much of tne thinking in economics that has encouraged the waste of 
the by-product has been based on the economics of abundance or a concept of inexhaustible 
supplies at the source. 

The economic posture of the future must add the additional dimension of more com- 
plete utilization of nature’s diminishing resources. Society will insist on the same kinds 
of behavior exhibited by our economics-conscious housewives who do not discard the 
left-overs from our Thanksgiving or Christmas turkeys. Instead, we have in the ensuing 
days turkey soup, turkey stew, hot and cold turkey sandwiches, and many more ways of 
full utilization of the holiday bird. This lesson has not been learned or practiced in many 
industries where the economic concept of plenty and of material abandonment has had 
certain short-range benefits. We who have inherited the planet Earth today cannot and 
must not be insensitive to the needs of those who will inherit this planet in the centuries 
to come. 

And, perhaps as significant as any, I have become aware of a society characterized 
by an accelerating technology that challenges our imagination, our emotional stability, 
and our sense of values. 

This acceleration of change has come about as the result of the technological impact 
on contemporary man and the world about him. This technological impact is greatly 
aided by vastly improved and highly effective systems of communications, which in turn 
are products of a regenerative svstem that has developed out of the process of techno- 
logical development. Let us see how this regenerative system works, and perhaps we 
can visualize the circumstances that have led to this phenomenon of acceleration of 
change. 

Alvin Toffler in his' text Future Shock discusses how technology makes for more 
technology in a three-step process: discovery, application, and impact or diffusion. That 
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is to say, the acceleration of technology is due to the feeding and nurturing functions that 
technological impact and diffusion have on the process of innovation. New technology is 
discovered as a result of the need *or new environments, implements, tools, knowledge, 
and procedures which grow out of the diffusion of technology into a society. 

As a further explanation of this very important concept, Figure 2 depicts the process 
m its multiplying characteristic. F 



Application 




Figure 2. Development of technology 



14 generation is not a single linear one plus one addition, but it has a seemingly 
unlimited growth potential with each new generation of the potential manifold outcomes cf 
diffusion* 

Knowledge resulting from the impact of diffusion on society generates the capability 
for more change in a liceral explosion of accelerated change. 



. . . In our social setting, knowledge is change’ — and accelerating knowledge- 
the great engine of technology, means accelerating change 



. . *r et us now move closer home and make some observations or soundings in the area 
of industrial arts at the senior high school. 6 

Many of the present industrial arts programs at the senior high school level have 
tocused on the crafts of cabinet making, ornamental ironwork, sheetmetal craft, drafting, 
electronics, or carpentry. 6 * 

In most instances, industrial arts has become an adjunct or an “extra” included in 
the student s program to fill the schedule. Students are scheduled into them as a con- 

venience to either the student, the school administration, or the planners of the school 
sen eauie. 

Another form of industrial arts has a “pre”-emphasis. That is, it is one or more 
programs designed for pre-engineering, as the commonly found pre-engineering drawing, 
the pre-electronics engineering, or the pre-mechanical engineering. I might add that 
many of these courses have very little direct tie with the requirements of an engineering 
curriculum. It also has served in a pre-vocational capacity. 

The third common form of industrial arts at the senior high school level has been 

largely a hobby emphasis. Here again, it takes on the form of an elective, an extra, or 
a filler course. * 

A X ourd } and commonly-found form of industrial arts at this level has been what I 
will call a quasi-vocational” emphasis. It is called industrial arts; its teacher is an 
Industrial arts person. The report card says It is industrial arts, but the truth of the 

54 



60 



matter is that many of the graduates of this program do enter into gainful employment as 
a result of the skills and understandings gained in the program. 

This was the case in numerous high schools throughout the nation prior to the advent 
of the Vocational Act of 1963. These high school industrial arts programs emphasized 
skills and technical understandings, and did in fact contribute -cat. service to the many 

young people who did not go on to college, but who went v - ara a living in areas of 
work related to th ;ir industrial arts experiences. 

However, this form of vocational emf’nsis has lost its effectiveness as well as need 
in many localities as a result of the establishment of numerous vocational** technical high 
schools and vocational centers. These vocational-technical facilities have provided an 
opportunity for industrial arts to carve out a new role all its own. 

It is this new role that I want to talk to you about here today* 1 do not propose another 
form of industrial arts that will be a schedule filler, a pre-engineering or pre-vocational 



option, or a craft experience. 

I propose that industrial arts will never come into its own until it assumes the role 
of a requirement for every individual in the school. This opportunity may well be within 
our grasp at this time if we have the courage and the wisdom to move out into the arena 
of life for our cues and the directions to travel. 

Let us look out beyond the laboratory and listen to the cries for quality living and the 
demands for new systems of communications, power generation, and transportation. Let 
us take heed to the world of tomorrow with its problems of housing, improved resource 
utilization, and the demands for workable solutions to the problems of waste, trash, and 

junk disposal. . . . . 

Essentially, I am asking you to look ahead in the design of a program that is based 
upon educating for the future. Our present efforts for the most part merely reproduce 
the past, without much trace of the notion that the accelerating technology and the accom- 
panying accelerated changes in society are Indeed the challenges that we and all of educa- 



tion must face. 

We must direct our attention to the principal endeavors of our society as well as to 
the major concerns of the world in which we live. This emphasis departs rather signifi- 
cantly from past postures in education. It is an attempt to establish education and what 
goes on in industrial arts specifically as a major force through which the school will 
play an important role in the processes of societal change. Furthermore, I would request 
that our national, state, or regional meetings devote their full energies to the task of 
demonstrating to all educators and the citizenry of this nation that i; iustrial arts can 
have a significant role in helping people adjust to and assist in the solutions of specific 

problem areas facing mankind* . 

I would speculate that if we do our best, if we look to the future, and if we broaden 
the base of our efforts to encompass the needs of all of mankind in the next 30 years, we 
will be on our way to recognition, acceptance, and respect. 

I am prepared to suggest to you here today what ! think is a viable program a pro- 
gram that examines the role of technology in the solution of major problems facing man- 
kind in the years ahead. _ , _ ^ 

My colleagues and I at the University of Maryland have spent considerable time over 
the past four years in an extensive study of this new concept and direction for industrial 
arts. Incidentally, we did it at the request of many individuals in the profession, and 

without one cent of outside help. , , , 

The development of the program grew out of a four-pronged study that involved the 
following elements deemed important to the task at hand. 

1. The nature of the society ahead. 

2. The nature of the student. 

3. The trends in curriculum development. 

4. S ocio- psychological theories governing behavior. 

We were challenged by the endless quantities of new and exciting literature. It was 
exciting because it caused us to think, to wonder, and to be challenged. How different 
this was than the usual literature that recounted the past and described the existing without 
providing any spark of wonder, excitement, or challenge. 

Jerome Bruner had an appropriate comment along these lines in an article appear- 



ing in the Saturday Review. 



This brings us directly to the problem of relevance, the thumb-worn symbol in 
the modem debate about the relation of education to man and society. The word 
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The role of technology 
in the solution of major 
PROBLEMS FACING MANKIND 
IN THE FUTURE 



The development of the 
INDIVIDUAL 



Delineation 




Pollution 
Power Generation 
Housing 

Transportation 
Communications 
Water Development 
Resource Utilization 
Production 
Junk Disposal 

Figure 3, Components of the senior hij 
focuses on the future 




Problem Solving 
Change Capability 
Learning to Learn 
Resourcefulness 
Interests 
Aspirations 
Capabilities 
Social Development 

school program for Industrial arts that 
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Educational 

Process Elements and Considerations 




The Individual 
Involvement 
Resources 
Community Use 
Media 





Role of the Teacher 
Learning to Learn 
Learning Process Interface 
Laboratory Environment 
Interdisciplinary 



Procedural Elements 
in the Educational Program 



1. XfcUE. Unit Approach -- involving the unit organization, con- 
tract METHOD, INDEPENDENT STUDY, PROJECT METHOD, PROBLEM 
METHOD, AND SEMINAR PROCEDURE, 



2. Iue. Croup Process (GR')Up Project) — involving the group 

ORGANIZATION, ROLE PLAYING, CONTRACT METHOD, INDEPENDENT 
STUDY, PROBLEM METHOD, AND PROJECT METHOD, 

3. ItLE. Research , Experimentation , m . Development Aperqach — 

INVOLVING INDEPENDENT STUDY, PROBLEM METHOD, PROJECT 
METHOD, SEMINAR PROCEDURE, AND INQUIRY TECHNIQUES. 

4. School - Community Interface — involving on-site visita- 
tion, STUDY, DIRECT INVOLVEMENT, FIRST-HAND OBSERVATION 
AND CONSULTATION (APPLICABLE TO EACH OF THE PREVIOUS THREE 
METHODS) . 

Figure 4, Educational process elements 



The substantive is intended to be the role of technology in the solution of major prob- 
lems facing mankind in the future. , 

The importance of the study of technology as a viable component of contemporary 
education is quite obvious as one understands more and more about the progress of man- 
kind* However, there are several directions that such a study of technology might take 



^ fit could take the form of an in-depth study of separate areas of technology 
(transportation, communications, etc.) 

, Another approach might involve a historical or evolutionary study, 

. . St J1 others might opt for a study of technology in a t economical framework. 

Our decision was to go with the applications of technology in the solution of major 
problems facing mankind in the future. The projected payoff from such a direction would 
center upon the needs of man as a consumer, as a participant in the democratic processes. 
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as a decision maker, as a planner of his environment, and as one who in all probability 
will engage m productive work with the technologies (see Figure 6). 




The second and certainly more important element in the considerations for the pro- 
gram was the individual or human component. 

This new senior high school program is consistent with the philosophy of the junior 
high school program as projected by my colleagues and me. The “content" of a society— 

i.e„ its accumulated knowledge, its artifacts, its manner of living, and its institutions 

are the products of the human component and the developed processes widiin him. This 
strong emphasis on the individual and his development has led some of our critics to 
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assume and proclaim that there is no content in such programs. It is true that there is 
no attempt to establish a fixed and worshipped set of facts, concepts, or processes. To 
do this would ignore the history of man’s evolution as well as the history of his environ- 
ment, Our position becomes more viable and defensible as we examine the requirements 
of all mankind in the accelerating changes he will face in the future. A strong emphasis 
on fixed content may be defensible in a static society— if that society wishes to remain 
a static society. The world In which we live and our children will live cannot and will 
not be so bound to relax and lay dormant for the centuries to come, 

Man has had a taste of intellectual, scientific, and technological exploration that has 
whetted his appetite in dimensions that wiil never permit him to return to complacency, 
to a static state, or to a satisfaction with things as they are. 

The restlessness of man has been awakened and agitated by the realization that his 
potential is literally endless and his penetration without bottom. 

But how does this all come about, and what is the role of the school in this process? 
I am certain that the key to effective living and contribution in an accelerating techno- 
logical society lies more strongly in the processes of education that relate to man s in- 
tellectual, social, and moral functioning than in the memorization of facts, concepts, or 

recipes. , .... , . 

Thus, any program in education that is worth its inclusion must first be dedicated to 
the human component and the processes through which the organism grows, develops, 
and aspires to new growth and development. Fundamental to this proposition is the proc- 
ess of learning to le?m, the constant stimulation of curiosity, the strengthening of a 
positive self-concept, the broadening of experiences, and the development within each in- 
dividual in those ways in which he may relate as well as contribute to the world in which 



A further delineation of the substantive and the individual or human component is 

discussed in the following paragraphs. ... , 

The substantive components in this program relate specifically to the application of 



technology in such areas as: 
pollution 

power generation 
housing 
transportation 
communications 
water development 
resource utilization 
industrial production 
trash and junk disposal 

As a general education component in the high school, there can bp no doubt about the 
efficacy of such areas of exploration in the years ahead. Each of these can and must be 
a part of an environmental and ecological concentration that will be required of all 

students. , , . 

Pauline Gratz has stressed this same idea in a discussion appearing in the NEA pub- 
lication Educating the Young People of the World. 



I am firmly convinced that one goal of education today is to discover why 
man has done so badly in his efforts to manage his affairs in the 20th century. 

The study of the relationship between man and his environment, both natural 
and technological, will help man to understand the consequences of his actions: 
how suifur- laden fuel oil burned in England produces an acid rain that damages 
the forests of Scandinavia; how DDT used by a tobacco farmer in North Carolina 
turns up in the fat of an Eskimo living in Alaska; why a farm subsidy which 
helps one group of individuals can force another group of individuals to riot. 

A student who comprehends man’s relationship to the environment will be 
equipped to do something about the environmental problems that beset the world. 

If we can reach enough students, it is quite possible that man and his environ- 
ment may survive against all the odds a while longer (Ref. 4, p. 37). 

It is our opportunity to move out into the mainstream of education— away from the 
elective, pre-engineering, prevocational, program filler, and hobby-lobby syndromes to 
which we have been attached. It is our opportunity for significant contribution to the func- 
tional citizen of the future. 
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3. The community would become a strong partner with direct responsibilities and 
activities in the pursuit of solutions to man’s pressing problems. The students might 
well be involved directly with the personnel and processes by which a community seeks 
to solve its problems in the areas previously identified. 

4. The activities of the industrial arts area would find great need to integrate the 
other areas of the school (social studies, science, literature, geography, geology, etc.) 
into the exploration of solutions to the problems under study. 

5. The range of activities and the diversity of experiences would provide a wide lati- 
tude for meaningful participation on the part of nearly every individual in the program. 

6. Emphasis would be placed on a form and quality of individual involvement that 
would move away from mimicking teacher demonstrations, memorizing minutia of a tem- 
porary nature, and carrying out a series of educational exercises. The emphasis would 
be on learning to learn— a self-actualizing process growing out of concerns, needs, 
problems to be solved, as well as a new role of resourcefulness and inquiry related to 
the subject or development under study. 

7. The educational program would be characterized by a wide range of educational 
media, team teaching, guest speakers, community consultants, and the full spectrum of 
learning processes aimed at a broad, rich educational experience. 

Each of the aforementioned characteristics would focus on the two important com- 
ponents of the substantive and the human development. 



PROCEDURAL ELEMENTS 

If educational programs and educational theories are to be of any value, there must 
be a concerted effort at the translation of such programs and theories into the practices 
and operations carried out in the laboratory and at the numerous other locations asso- 
ciated with the student, faculty, and community involvement. 

I would like to take a page out of the philosophy of John Dewey and emphasize that it 
should be a living-learning involvement with the content of the area/s of study. I believe 
we have moved very strongly and effectively in this area. This has been accomplished 
through the three broad aspects of instructional organizations that we have selected for 
the study of the applications of technology in the solution of major problems facing man- 
kind. 

The three process elements are as follows: 

1. The Unit Approach — involving the unit organization, contract method, independent 
study, project method, problem method, and seminar method. 

2. The Group Process (group project)— involving the group organization, role play- 
ing, contract method, independent study, problem method, and project method. 

3. Research, Experimentation, and Development— involving independent stud;, prob- 
lem method, project method, seminar method, and inquiry. 

The program has been carried out in several high schools and one junior high school. 
Additional programs are planned for the 1971-72 school year. 

My colleagues Kendall Starkweather and Ralph Tanner will discuss their respective 
programs that grew out of the senior high school projection as I have just presented it. 

Finally, I ask you: Are we running a close race with societal challenges and issues? 
Are we providing the leadership that puts us out ahead of society as a force that brings 

about needed changes? , , , , . . . , 

(or) Are we running clearly in the rear, trying to defend that which we have and feel 

comfortable doing? 

My plea and my proposal is one that can proceed in its accomplishment tnrougr- a 
gradual evolutionary movement, with our physical plants initially where they are. I do 
not see the great impediment being the physical plants we have, if we have not locked in 
the present plans and all future plans to just more of the same. 

The great obstacle is and will be the personnel we hire to teach the classes associated 
with the proposal. It is here where teacher education at all levels must get into action 
and resolve to move neck to neck with society or optimally ahead of it. 

The implication of this proposal is to change the nature of the mental manual effort 
and the great potential of the laboratory setting in the direction of societal problems that 
are pivotal in the growth and productivity of the world in which the students today, to- 
morrow, and the years ahead will live. 
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Haas, Wiles, and Bondi in their text Readings in Curriculum put it this way: 

loday s curriculum planners should study conditions and trends in contem- 
porary society and probable conditions and requirements for democratic living 
in the last half of this century. It may be we are planning to educate children 
for a society that does not now exist. Education for the immediate future in our 
rapidly changing society is almost useless unless it prepares learners to meet 
problems that aie new and that neither they nor anyone else has ever encoun- 
tered before (Ref. 5, p. 419). 
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Implementation of a Senior High Program 

Ralph Tanner 



Gentleman, I need to preface my remarks by making an apology* Dr. Maley, I offer 
you my sincere apology for, on one occasion this past year, being a real Judas to Indus- 
trial arts. Early in the school year, my supervisor made my classroom a tourstop for 
some visiting industrial arts teachers. After showing them the facility, letting them talk 
with students, and presenting the results of the students* research, we gathered in a con- 
ference room to give them time for questions. One very outspoken gentleman came 
forward, faced me, looked me square in the eye, and said, “Wait a minute. I bet I know 
how this program is working. You # re one of Maley ’s boys, aren’t you? Did vou eraduate 
from the University of Maryland?” 7 a 

Then, sheepishly, I halfway lowered my head and quietly admitted that i had. I was 
being apologetic for having received training which better enables me to i.. r^ment this 
type of program. Well, gentlemen, I stayed awake a long time that night trying *o analyze 
the incident. It became increasingly apparent that I had given in to some kind of nebulous 
stigma which opponents of the Maryland Plan like to place around it in order tha* they 
might have an invisible shield so as not to scuff their staius quo. While I cannot deny 
that having graduated from the University of Maryland well prepared me to tackle this 
program, I emphatically deny that this can be considered “the reason” for the program’s 
success. K ° 

Permit me then to acquaint you with my program, to examine some of the problems 
I have encountered related to this Maryland Plan “stigma,” and to offer my solutions. 
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One of the most provocative things about the program which Dr. Maley has described 
is its flexibility. It can be modified to fit every teaching situation in general education. 

I have taken the Maryland concepts and methodology and have pieced together a custom- 
tailored program for my school and its scope of industrial arts. In a comprehensive 
general laboratory, l offer three independent courses. 

First, because none of our feeder schools offers the anthropological look at tech- 
nology (an orientation which I deem to be of utmost importance if the student is to gain 
some understanding of where society is heading), I offer a course in Industrial Evolution. 
Here, we trace the history of technology through 900,000 years of development. The em- 
phasis rests on the process of change and how it may project into the future. 

Secondly, because the environment is of prime concern to our students, I offer a 
course entitled Industrial Environment. Here we study environmental problems and pos- 
sible solutions attributable to contemporary industry. 

A third course, Industrial Technology, invites the student to step up time and study 
the pleasant and not so pleasant aspects of our immediate future. The subject: those 
areas which Dr. Maley has already presented. 

The methodology used incorporates most of the Maryland Flan concepts of the Unit 
Approach, the Group Project, and Research and Experimentation. 

I could give you laborious detail of how I manage each course. I could give you each 
successive instructional step in the methodology. Howe' er, I would hasten to guess that 
most of you are, to a degree, familiar with the methodology, and a description of my 
specific situation would not be of any great value to your program. Therefore, let me 
begin to chip away some of that stigma to which I previously alluded. 

"Sol You’re one of Maley’s boys, eh? Well, that explains how you can run this pro- 
gram and get these results. Now, tell me, how do you select these choice st* "ients? 

That is probably the most frequently asked question. This is stigma resulting .rom a 
Research and Experimentation program initiated several years ago in a junior high school. 
This was a situation in which the teacher was provided the opportunity to select students 
into his highly academic course. Well, may I make the revelation that this was an excep- 
tion to the rule and that not all Maryland Plan teachers are given that privilege. In fact, 
inasmuch as my lab was without a teacher for two years prior to my arrival, I found it 
loaded with cast-offs placed there by guidance counselors who saw an empty shop as a 
convenient study hall for their problem students. Therefore, the average academic and 
attitude characteristics of my students were probably inferior to the average industrial 
arts student in most gene-al high schools. Still, the program worked! 

Just a month ago, our curriculum committee was shown evidence that, in our county 
at lea 3 t, industrial arts would soon become a dumping ground due to the increased de- 
mands placed upor. academic and business students in their major subjects. I offer this 
information only to emphasize the fact that this program will work with all levels of 
students, not just the talented. 

“Well, all well and good. But I’ve got students who can t read. Now tell me these 
students can succeed in your course with so much research and book work." 

Let me give you an extreme example of a non-reader who was placed in my class just 
this year. After 1 had introduced the course objectives and after the class had selected a 
major unit of study (lr. this case, future transportation), this boy made it clear to me that 
he could not and would not do the research required to become expert in any one aspect 
of this topic. A little investigation on my part showed the student to be only able to read 

on a 4th grade level. . . . , , 

Now this, ordinarily, would seem to bring negotiations to a halt but for the fact that 
this boy has what every student has, no matter what his background: imagination. It is 
not always apparent, but every student has some preconceived notion of how things will 
be in the future. Thev watch Star-Trek, Lost in Space, see movies, and read volumes of 
comic books full of fantastic creatures who wield a technology of a complex if not be- 
lie/able nature. I asked this boy how he thought people would get around in the future. He 
scratched his head, thought a minute, and blurted out something about anti-gravity. 
“Go on," I said. “Do you think we will be able to use anti-gravity in space ships? 
“Oh sure," he exclaimed, “1 saw it in a comic book." Fhen 1 proposed that he just use 
his imagination and build a model of an anti-gravity space ship as he thought it would look. 

One thing led to another, and pretty soon peer pressure had that boy asking me where 
he might find some information regarding his topic. I directed him to some books and the 
library. To shorten the story, and again this example is extreme, the boy ended up work- 
ing his way through a watered-down version of Einstein’s theory of relativity regarding 
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Mr. Tanner is a member of the faculty at High Point High School, Beltsvtlle, Md. 
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Implementation of a Future-Oriented 
High School Program 

Kendall N. Starkweather 

High school level Industrial education is a strategic vantage point from which to pre- 
pare to face the future, not only because today’s students will have to live with the future 
and its technological needs and problems, but also because they will have to solve these 
problems. Therefore, the quality of a student’s training today will go a long way toward 
determining the success of the solutions he will apply tomorrow. 

The subject of many discussions in government, industry, and education during the 
coming decades will be the problems of expanding population, pollution, poverty, the 
housing backlog, the advent of leisure time, sophisticated communications, and highly 
developed transporta don systems. To deal with these problems, a new role for industrial 
education was implemented through a sequence of “industrial processes” courses at 
Huron High School, Ann Arbor, Michigan, 1969-70. The aim of these three courses has 
been to allow the student to study industry and technology of the future, exploring solutions 
to the problems they will present. What will our needs be in the future in these areas of 
distress? What implications will they present? Our young people want to know about 
these problems and possible solutions today more than ever before. 

To describe briefly the activities in the first course, the students selected n subtopic 
taken from a list of major problems facing man today. They researched this subtopic 
through the use of the school's library, resource teacher contacts, telephone calls, and 
letter writing to various industries and specialists in science. Next, using their research 
as a guide, they developed plans for construction of a project and began their project 
work of simulating their futuristic technology. Seminars were held to communicate the 
problems, advances, and knowledge gained by each class member. By the close of the 
semester, much was completed towards learning about the future. Also, much was learned 
about guiding students in a program of this nature. 

Many observers have asked what we do with the non-motivated student who does not 
care to choose a topic. Experience has shown that most of the students will become in- 
terested in a topic during class discussions or while they are in the library. The few that 
have not made this selection will do so as a result of discussions with their peers in the 
class. It is very rare for a student not to choose a topic when he can focus on automobiles, 
space programs, or architecture. 

The problem of motivating the learner to complete research was done by first letting 
the student choose the topic so that he would be interested. Secondly, the librarians and 
instructor gave much assistance when the class went to the Resource Center. The students 
soon found that the center had something which was of interest to them. Traditionally, 
they had been unsuccessful in library work because they were lost at finding the materials 
and could not see the value of their topic. Having the student choose the topic for research 
and giving assistance with library work allows for successful results. This also develops 
a new student ptlitude toward the resource center, which many educators would consider a 
major achievement in itself. 

Another form of research, writing letters, was anticipated as being a difficult prob- 
lem but did not turn out in this manner. Using the blackboard, a form letter was produced 
for each student to use in writing and acquiring information. A very high percentage of the 
students wrote letters because they were given assistance with grammatical and spelling 
problems. This help gave them a sense of confidence to follow through with their en- 
deavors. A check on the outcome of the letter writing was made by routing all mail 
through the instructor. 

Other forms of research were used for acquiring information, as has been mentioned. 
Some studencs were even fortunate enough to gain advice from their parents who shared 
a common interest. This parental identification seems to be something that we need more 
of in today's fast-moving society. Please note that the students were not expected to use 
all of these forms of research, although this did happen. 

When project construction began, the students were allowed to use any hand tools, 
machines, or materials available. Most of the students quickly identified with a certain 
type of material but soon found themselves using a variety of woods, metals, plastics, 
and ceramics in their construction. Instruction on the use of tools and machinery was 

65 




71 



SrS rs, “^ ss " ztsssz 

SSm ' Tat 1 TJ"« ne "' 1V r“ CtUre f prcgraras lack ”>» rtUfe lTS’ls pZ 

gram, just a* much time can be spent in the lab as the instructor wishes Not all of thr» 
students learn the same skills, but they do learn a large variety of procedurefwh ich a^e 
needed to complete their projects. Many of these same skills are used in the construction 
?! , or common sheetmetal projects which have dominated the laboratory activities 

in industrial arts for many years. For example, the use of wood doweling would be lust as 
taportam in futuristic project coastrucaon as in furniture conam.cZ.TJa ta£a„, 
rorr" 0 ^ her * u‘ at a P™^ 301 of this nature can be implemented in any type of facility 

ma H i K e3 ^* A . faCilltySUCh as the industrial processes labor?-’ 

strictlv f?r wood? o^ h I'll ° Uld be ld ®f for such a P ro S ram * However, a facility set up 
filet I f 1 T ^ metals can easily be adapted to this teaching situation. When we 

°^ ed l 1 !*? ° ur ” ew school » only two machines were hooked up electrically in th-* 

TZ^T Ch 'r« e ™ 1 * had , n ° tables * 7116 P^am was cimKlS^tt?£; 

tools until proper installations could be made* /*t present we are fornmntp 
encug to have all of the equipment running for student use. Therefore* the type of oroi- 

£ ?eve r TZh,1°7 £1* , SOme ': hat , dI “ erem trom ,hose P™iuced °"e year ago? ?£& 
believe that this laboratory situation limited the amount of learning that took n inro Q i 

though it did alter the direction of the skills learned The MaS 

WeTpX” -SeTam wmt' “"T” ‘ n othar P"*™. 

Jj * . , P ro J ect one that will have some s* mificance either technicallv scientific llv 
sociologically, or economically in the future ,e of the student. * 

oh.dcmf aa educators no longer have the sole purpose of dispensing information to our 
vi?fnn tS * 1116 compIex communication systems in our society do this for us through tele- 

SMSs on how 6 * U H i8 n ° W n T eSSarV for * e edu/ational^ystem^to 

have no answer- t-m 0 ” l° W t0 lo . ca . te and use media to solve questions which seemingly 
courses. * characterls ‘ lc la evident at all levels of the industrial processes 

alriii 1 ? V f 1 of J£ 1S program utilizes the group project to further knowledge and 
skills with materials while gaining an insight into corporate structures of taduS To 

beTterclted e in a loni?r7cHn? i8 Lhestudent8declde u P on a Project that they^ould 

interested m constructing, a company structure is developed with each class memhov 

H°n unaf r s £!?w." , the or 8 a " lza ' to ". then each student £rtorZ TcoX»y t u£. 
ine with urban J s completed. At Huron, group projects have been constructed deal* 
u develo P nent » pollution, and transportation. The students are presently 
working with transportation by constructing a hover-craft vehicle 8maentS are P resentl y 

of smdIn! U flhlnri C i!f ra l lC/i f tiC ° f . a11 levels of the P^gram is that it spans the spectrum 
one levef Rv nd ?h u° ,° ft f n * educators are guilty of presenting subject matter at only 
whether i* ^ individualizing instruction, all levels of these courses cater to the individual 
whether he may be mentally retarded or gifted. individual, 

To cite an example, a retarded boy in the first level course constructed a model of „ 
hi m r to ti id -i et * ran ®P° rta 1116 b oy was particularly enthusiastic because the project enabled 

fo wSti m a?rnw ^ K Wlth *• assi9tance of his P a ren^he was able 

exhibited to the d h** actu rers ^ or brochures on his topic. These brochures were 
various mS e i?lff,,mre dU i ri, l g ° ne ° f t f® semlnars 80 that everyone could visualize the 
worked verv effecHv^w a ^ r trans P° rtatl e n « Int he second level course, the same student 
pollution this ^mdll^Lh g fd UP pro ^ ct * As the 8 rou P completed their research on 
research’ tonic nl finffi C ° U T read ) surprised everyone by finding pictures of the 
11 , P * ^ n ^ n 8 sucn pictures, he would have them discussed with him This 

toT„ftL1S„°". S,Udent fMnd 3tImUlatt0n “ “ resUlt <* hla 

o Q nr.Jd 6 P d 0 u ra 7 h /? had mentall y retarded, emotionally disturbed, physically handi- 

pfo^f’amont^QovPTl*!^ 631 *^^ 8tudentS enrolled in its courses - Thes’eSentsa^ 
±e y atton?tol g h^ L l M° Ura *, sectlon u a 80 that the instructor has a chance to maximize 
of imSovfn. l-ho a ff e i t0 giVe eaCh ° ne * Thls a PP roach has been successful in terms 
1 g * 8elf image * gaining confidence, developing analytical thinking and 
eaS^rndom awareness of . tbeir individual capabilities. Therefore, the program permits 

£« ofSTpw ^up 1 ? 8 individual abllity " hile at - a aama « 

66 



O 

ERIC 



78 



Reading skills are developed because the students are stimulated to read critically 
and think constructively about their chosen research topic. They are allowed to question, 
learn, practice, and review the skills of communication at their own pace. For some 
students, such as the retarded class memuer, it presents a different type of challenge 
than for others. However, no matter what the challenge, a positive approach to just prac- 
ticing the common skills of reading can be most beneficial at any level. 

During the present school year, the third and final level of the program was imple- 
mented with the use of a research and experimentation methodology. The students select 
an area of interest, write a research proposal, construct a testing apparatus, and com- 
plete the proposed research. The course was offered to allow advanced students an 
opportunity to work in depth on concepts of interest. Even though it has not been in 
existence for a complete year, its success has been recognized by the science department 
to the extent of giving science credit to any student desiring this type of recognition. 

Naturally, the knowledge gained by the individual doing research cannot be limited to 
what the teacher knows. After all, how many teachers have the knowledge of how to build 
a lazer, or how to isolate ions in a potassium solution 1 This brings to mind two important 
concepts which are a part of research: that it is within man’s power to “make” his own 
future, and that man can solve almost any problem, given the time and the means. There- 
fore, the teacher’s role is to assist students in recognizing ways of refining their tech- 
niques of researching, constructing, communicating, analyzing, and problem -solving. 

Allan Fromme, in the introduction of Holt’s book on How Children Fail , describes 
everyday teaching as “a process of mutual discovery, interaction, and exploration of the 
self as well as of another person and a subject matter” (Ref. 1, p. xi). Our industrial 
processes program in Ann Arbor is essentially allowing the individual to become a part 
of all of these characteristics of learning in a way that meets his individual needs. The 
content of each course is presented in a conceptual manner which may be incorporated 
by the student to make his project work meaningful, no matter what type of materials or 

processes are used. . . , . 

To date, the success of this program can be measured in many ways— by the hard- 
of-hearing student who had never before completed a laboratory course until he became 
a part of this program, by the gifted student, who was having problems with his chemistry 
course becaus«»he could not see the practical applications but was challenged by industrial 
arts research to the extent of building a lazer, and by many other students too numerous 
to 

However, real success cannot be measured today but must be projected Into the 
future, as Is suggested by Robert W, Prehoda in his book. Design ing the Future^ 

We must review the past, study the present, and project ourselves into the future 
in order to fully understand the changes that are taking place during these crucial 
years. However, our references must be primarily future oriented because 
comparisons of the current scene with “times gone by” often can be misleading. 

The nations that are able to most fully recognize emerging patterns, and take 
appropriate measures to properly direct their evolution, will bypass competitors 
that fail to do likewise (Ref. 2, p. 53), 

Industrial education can and should be a leader in the total educational program by 
advancing responsible and serious investigation of the future. This can be done through 
class activities promoting methods of study of present and future technology in industry 
and education. 
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Developing an Elementary School Occupational 
Education Program— The Role of Project LOOM 

James R. Heggen and John J. Ceil 



For many years, one of the basic roles of industrial arts has been occupational educa- 
tion. We learned about that role in undergraduate school, we tried to do something about 
t when we started to teach, and we found that the occupational role had to b argelv 

SSfon £££? P r * ssurc ! a " d <•“ '«* ° f organized way to conduct occupational 
education. Those teachers who have attempted occupational education have squeezed it 
in as circumstances permitted. M 11 

We have also talked a great deal about— and have done a little bit with— industrial 
oimno . the . e , Iementar y school. But we have lacked in numbers of teachers and financial 
Q PP°^ and haV , 6 n °u* in ^ fuain, carried the message about elementary school industrial 
fn ^J^i the p ®P ple wbo are * e decision makers in matter;^ -elating to what should happen 
in theelementary school and what children should know about and be able to do. 

mru„2v!! n . Win ? ° f ch f nge be | an blowln ? in *is direction. Some, sensing this, saw the 
n 8 JUSt / no i er P en dulum swinri. Others, seeing at last a chance for ‘'relevant** 
education (i.e., education relating to how to live in the real world), set about helping the 
change to occur. In addition to improving the relevancy of education, an increasing P aware- 
ness of the need to reduce the alarming dropout rate developed, and the realization that if 
students leaving school do not immediately go into college or other training, they mStbe 
prepared to secure jobs which would be suitable to their interests and capfbmties 

K St i >re ^ u ame in 1963 ^ ith ^ P assa 8 e of die new vocational act, which dra- 
detelSmpm 03 ^^ ^ purposes of vocational education and introduced the idea of career 
relfiltwr L B i ™° vement toward broad programs aimed at helping students make 
realistic vocational choices moved too slowly, and in 1968, Congress passed amendments 
to the vocational education act. The message began to get through. 

pH i,_fA°I ida f legislature began in 1969 an extensive study of ail aspects of vocational 

^d^^va*iliMinrei : Wfifai^ COI Kv^ ttee 'ru e ^ 0rted * a strong academic bias 

» 1 1 ? ! actual snobbery. They reported a lack of broad occupational programs, 

and fnnrUno * * I t0 its aur P r ise . . .industrial arts education is rot included in the program 
and funding of vocational education in spite cf the obvious functional tie thereto.** and 

Im^ nended that occu P atlonal education begin in the elementary schools with state 
support. 

t0 « impI 5 men , 1 8ubcomm ittee*s recommendations passed quickly. The legal 
anH il!i °H vocatlo ” al education was broadened to include instruction in industrial arts, 
and legislation provided for the establishment of a K- 12 comprehensive vocational edu- 
cation program. 

The effect of this legislation, which became law July 1, 1970, was immediate The 
Drocrams an t lnter P reted ! budgets must be prepared to finance the new 

Florida n e na^!^^°f d pH S ' 5* Divisi0 J n ° f Vocational, Tfechnical, and Adult Education, 
De P a *? nent of Education, awarded to the Industrial Arts Department of Florida 

I fi wnr ity a . summer & rant for planning a project to accomplish development of a 
,' or ^ °. f w0 ^ p r°gr a m. -pis award was made because of the activity of FSU in the 

SSmfem of F^lThad art8 H fle an i ta recognltlon of other P«>Posais the Industrial Arts 
Department of FSU had made regarding occupational education. 

t-pa^hoJr , °lf a ^ * npUt wor ^ sbo P was held in August, in which teacher educators, elementary 
tochers, elementary supervisors, vocational educators, and lay public participated. From 
their expressions, the form and direction for a project was formulated The Dronosal 
™ametato e beb!g. SU * mltted *° ** Vocat ' ona ' Division, and shortly aterward,ProJect LOOM 

•WOf* expresses a basic idea, that occupational materials should be pre-eminently 
™‘ 01 ^d-Learner-Oriented Occupational Materials. We would hope xhSfvfryl 
** ng our schoois would be learner-oriented, but we know this is not the case. In 

JJ22J2? Z fin JiT Ch ^ at iS teacher -oriented, administrator-oriented, or school noard- 
oriented, the child s needs are often the last to be considered. 

coDious 8e oTnHHS iC J d f ^ L °° M ^ occu P a tionally- related learning must include 
Quantities of hands-on psychomotor activities. While there is much that the 
learner must come to know about the external, man-made world and about the scores of 
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thousands of types of jobs and the certainty of rapid change, the learner has the task of 
learning about himself in relation to the external world. This self-knowledge must be 
realistic and positive. It must be developed in an activity context— ‘doing, making, fixing, 
experimenting. It cannot be learned solely from books or role playing or by being coun- 
seled. People work actively in jobs and occupations. Children must learn about Jobs 
and occupations in an active, participating context. 

Our third cornerstone is the elementary teacher. No one better understands the con- 
temporary elementary-age chila than practicing teachers. We feel that LOOM Occupa- 
tional Packages, if developed by elementary teachers, would be immediately valid. In 
addition, materials developed by practicing elementary teachers will, we feel, be more 
readily accepted by other elementary teachers. 

Our fourth major tenet is that we must deal with a wide range of occupations, jobs, 
and professions. We cannot presume to attempt to “trac> ” young children. We must open 
doors to further exploratu ' in the world of man’s wcrk and help each child find his best 
role in it. 

As Project LOOM got underway in September, we employed three graduate assistants, 
all doctoral students. One is a specialist in vocational guidance, one in elementary educa- 
tion, and one in media. Participating centers were identified, mainly by choosing from 
volunteer counties. We sought to include large schools and small schools — inner city 
and rural— -across the length and breadth of Florida. 

We researched what has been written about elementary occupational programs and 
sought information from other projects. We soon found that we were plowing virgin land, 
that while there has been in the past year or so a great deal of activity and writing, there 
is little in the way of research (or even educated opinion) regarding what is proper and 
effective world of work education in K-6. 

Nevertheless, we knew that some program activity had to occur in Florida’s elemen- 
tary schools by September 1971. We developed a format for our LOOM packages, assem- 
bled supporting materials, and set out to hold day-long workshops with volunteer teachers 
in the participating coumies. 

We were impressed by the way elementary teachers accepted our mission and Ideas. 
They said, in effect, “We’ve been looking for an opportunity like this for years.” 

The project provides money for substitutes for the participating teachers, money for 
supplies and hardware needed to develop their LOOM packages, a fee for a technical con- 
sultant within each county, and a modest sum for the teacher for developing a LOOM 
package. Thus, each participating teacher is a paid writer. While there are still many 
dedicated people in teaching who will work free for the benefit of children, the availability 
of funds to support the mentioned aspects of the project is essential to success. 

Participating teachers selected an occupation and proceeded with the development of 
their LOOM packages. They agreed to try out the package with their students, make 
modifications, and submit it for review to the project staff. The package consists of a 
short reading unit, A-V materials, an activity guide, and suggestions for the teacher. In 
organization, the student is led from an assessment of present knowledge, through inquiry 
and activity, to a summary and reinforcement, with the way left open to further inquiry. 
He is led to inject himself into the occupation being studied— “Should i be. . .?” 

This year, some 85 LOOM packages will be developed. Next year, we hope to experi- 
ment further with the first group of packages and involve additional teachers in the writing 
of more. Week-long workshops will bring participating teachers together this summer 
to see and evaluate the packages other teachers have prepared, develop strategy for 
integrating world of work education into existing elementary programs, develop tool 
skills as necessary, and plan for further in-service training. 

Several packages have already been received from teachers. Tfeacher comments, 
plus what we hear from the field, lead us to summarize as follows: 

There is a high degree of widespread interest in “hands-on” occupational education. 

Other states (and some publishers) are interested in the project. 

Administrators, once involved with and knowledgeable about the project, are en- 
thusiastic. 

The several elementary level world of work programs being developed across the 
country should attempt to exchange information, findings, and materials to avoid duplica- 
tion of effort. A national conference might be considered to achieve this. 

Local business and industry people are interested in the project and indicate a will- 
ingness to support programs with resource persons, materials, and, in time, perhaps 
money. 
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Undergraduate teacher education will have to be modified soon, to include occupational 
education and skills in using a variety of tools and materials. The occupational education 
job in elementary schools will have to be done, for the most part, by elementary teachers 
due to the number of children involved. Advisory teachers, with broad preparation in 
industrial arts, office occupations, home economics, agriculture, etc., in addition to an 
occupational education expertise, will be needed. Certification and accreditation will 
need t .odification. 

One of the largest problems involves finding space within the present curriculum. 
This, plus the inadvisability of having occupational education separate from the main 
stream, points to the need for a closely integrated curriculum. 

Dr. Heggen and Mr. Geil are on the faculty of Florida State University, Tallahassee. 



World of Work— K-6, Elementary Industrial Arts 

Eugene Woolery 



Most pupils enrolled in present elementary education programs have very little 
opportunity to become acquainted with the world of work or to see any relationship between 
classroom learning experiences and a future job or career. The study of careers and 
jobs in the kindergarten through sixth grade curriculum has not been stressed in the past, 
yet the school traditionally has been assigned the task of preparing pupils for everyday 
living and for life itself. The typical elementary school boy of today can look forward to 
spending about 40 years of his life in a useful occupation, and the girl in the grade school 
will possibly work for 25 years. Willa Norris, in her book. Occupational Information in 
the Elementary School, states: 

“The choice of an occupation is usually one of the most important decisions a 

person makes in his lifetime. To choose a vocation is to choose a way of life. 

A person spends a large portion of his waking hours on the job. In fact, many 

workers spend more time on the job than they do with their families.” 

For many years, we as educators have somewhat assumed that the working world of 
reality is out there and the classroom is tucked securely and safely in a large building 
known as school. It is a stark fact that many of the l ippenings in the classroom have had 
little relevance to the working world, and to postpone exposure to realistic work until the 
sunset of their school experience is neither valid, natural, nor honest. 

Occasionally, a resourceful grade school teacher will embark on a classroom unit 
about community helpers in an attempt to provide interested pupils with an insight into 
the duties of a policeman or a fireman. This unit might just be topped off with a trip to 
the firehouse or police station. However, organized programs on occupations integrated 
into the curriculum of the elementary school are not common today. It was this realiza- 
tion that prompted occupational programs in the elementary school to be developed. 

A state-wide committee representing educational leaders from many areas was 
organized to develop guidelines for use by local school districts in Ohio desiring to imple- 
ment an elementary World of Work program. The local district could submit a proposal 
or course of action to the State Department of Vocational Education for funding and 
approval. 

A brief examination of the guidelines would show: 

1. Students will gain an awareness of the wide range of occupational opportunities 
available to them, a realization of how education helps to prepare for jobs and careers, 
and a feeling of respect for opportunities to earn a living. 

2. Any local public board of education may prepare and submit a proposal which will 
be reviewed by a panel of persons who are knowledgeable concerning elementary education 
and the world of work. 

3. Proposals must provide for all students, boys and girls, in grades K-6, and include 
a general program description showing a logical progression of activities and experiences. 
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4. Active student participation is essential, using tools, equipment, and materials to 
provide an activity-oriented approach to learning about jobs. 

5. Provision must be made for in-service education and evaluation, and a budget 
breakdown must be included as part of the project proposal. 

James Reynolds, Supervisor of Industrial Arts in Dayton, Ohio, realizing the need for 
sjch a program in the Dayton Schools, wrote a detailed proposal and submitted it to the 
Division of Vocational Education for funding. This proposal, in addition to meeting the 
state guidelines, stipulated that a separate elementary industrial arts facility be estab- 
lished and that a program coordinator be appointed. This facility, designed to meet the 
physical requirements of small children, would be a separate room containing equipment 
such as a jig saw, drill press, 24-inch-high benches, and a portable tool storage cabinet. 
Also, there would be several pieces of equipmentfor coordinator use, including a circular 
saw for preparing stock and a grinder for tool sharpening. The room would be of sufficient 
size to accommodate a classroom of approximately 25 pupils working on group as well 
as individual projects. 

The coordinator, a person with an industrial arts background and a proven ret >rd 
for working successfully with elementary teachers, would be appointed to assume leader- 
ship of the program. This type of leadership would be essential in conducting the in- 
service workshop sessions for the teachers since the major emphasis would be upon 
industrial arts centered activities. The in-service sessions proved to be an important 
factor to the success of the program. 

Initially, the teachers were somewhat bewildered by the thought of using tools, equip- 
ment, and foreign materials in everyday teaching. They were not completely sold on the 
program ana expressed reluctant thoughts and concerns, such as: we don’t have the back- 
ground or training to do this; we fear for the safety of the chikhen; we don’t believe we 
could take our classes into the shop and do construction activities. 

The coordinator had a seemingly monumental task in selling the program to the 
teachers, as well as orienting them to the proper utilization of materials, tools, and 

processes. , , _ . 

An intensive two- week workshop was held prior to the opening of school. Seventh and 
eighth grade career orientation teachers joined the new World of Work teachers for the 
morning sessions, which consisted of exemplary field trips, talks by local business and 
industrial leaders, and demonstrations and seminars on successful approaches to different 
aspects of the program. In the afternoons, the teachers went into the industrial arts 
laboratory to work with the tools, equipment, and materials. In this relaxed atmosphere, 
teachers became at ease working in a laboratory with a higher noise level than they were 
normally accustomed to in the usual classroom. They were also actually using tools and 
equipment they might only have heard or read about. Ideas were converted into the “real 
thing,** as teachers constructed projects which their pupils might be making six weeks 
later. Drawing or assembling a model of a space capsule might just be a future correlat- 
ing agent with a social studies unit on aerospace technology. Subsequent workshops were 
held during the year to improve teacher competence in advanced tool usage and production 
line organization. Here again, the leadership of the coordinator in the workshop sessions 
was a vital and necessary key to the success of the program. 

The administration of the program might bestbe described as a team effort involving 
the coordinator, the school principal, the two teacher chairmen, and the teachers. The 
coordinator, who spends one full day a week at the school working with teachers and on 
special occasions with pupils, assesses the success of the program, provides the ex- 
pertise, and insures that activities are continuous and on-going. 

The role of the principal cannot be too highly emphasized since he sets the climate 
and provides the administrative expediency whereby the program can successfully operate. 
His interest, involvement, and genuine concern is evidenced by the fact that regular com- 
mittee meetings take place and flexibility exists in administrative policies determining 
pupil activities. The principal must show enthusiasm for the program and give the needed 
time and effort to see that the program is not all talk, but action. 

The two teacher chairmen are the team leaders of their respective grade levels and 
are responsible for teachers getting together on a regularly scheduled basis, so that com- 
munication is ever present and each teacher knows what the other is doing. In this meet- 
ing the agenda might call for suggestions for possible field trips to illustrate and heighten 
pupil interest in an upcoming unit on communications. Another meeting might be a bra.*’- 
storming session of industrial arts activities to reinforce a science unit on space vehicles 
and the workers involved. 
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^onrZ-oH 0Ugh f° mbined efforts of the principal, coordinator, and teachers, the student- 
centered curriculum is developed, implemented, and evaluated. The curriculum areas 
social studies » science, and language arts have been categorically allotted 
^th\hl re ^ntI e T t0 ins ^ e cover ag e of occupations in the world of work. Science teams 
JJS P rofe ssJons, while mathematics covers technological and business careers 
industrial arts activities complement and supplement all curriculum areas. For example 
textiles might be a unit theme, with pupils participating in weaving on a loom made by 
them as a mass production project in industrial arts. The unit concept might be further 
enhanced by hearing a talk by a fabric salesman or by visiting a department store to see 
“2U y f ar ?. goods ' and clothing being displayed and sold. Social studies would include, as 
p rt of this same unit, distribution and marketing careers, such as tailoring, delivery 
service, and retail sales. Additional industrial arts activities could include the building 
of a delivery truck, an airplane, or a ship. 8 

ftlture unlte dev ® l0 Ped and the resultant activities designed would succeed in 
periences general educatlon of successful, well-rounded, behaviorally acceptable ex- 

ouirid° We TTfp SiSTW u"u P 56 ° f acce P table educational program, money is re- 
h- 1 ? -w ? d ° f W °/ k budget is based u P° n a state appropriation of $20.00 per 
student distributed among four categories. The first category provides for a yearly 

Steste f6e and s . tipe " d alloc ations for teacher in-service. Instruction 1 sup- 

nf o second and accounts tor the largest single amount in the budget. A third category 

lerSwK S d alab ° r f t0 7 w J* a mblimu ™ of equipment. Finally, miscellaneous 

t d t I ? 0nies for field trips and equipment rental provide the required 
flexibility that fits the budget to the program. ** 

In closing, I would like to quote a paragraph from the original proposal: 

“Everyone must work. That alone is sufficient validity for encompassing career 
information into the curriculum from kindergarten on. The child should know 
where and what kind of work his father or mother does. Later he needs to know 
that which his neighbor contributes, then the business and indus^ia] life of the 
community and the extension nationally. It is not at all unrealistic to expect 
that eventually today s youngster should be equipped with a concept of the global 
economic structure.” 6 

Is it not time to begin? 

Dby ton^Oh io °45402 ' * C0 ° rdinat0r for fhe Career Orientation Program in the Dayton Public Schools, 



Why Elementary School Industrial Arts 



William R. Hoots, Jr. (Moderator), William A. Downs, Norma "mley, and 

Mary-Margaret Scabay 



,. TVl — . P 16 , m f^ or P u rpo se this session is to discuss the general theme. 
The nature of industrial arts in the elementary school.” This discussion should serve 
as a background for programs to follow that will be primarily concerned with the imple- 
mentation of elementary industrial arts programs or with reporting on programs that 
are in operation. r ° 

Many of you are familiar with the report of the National Conference on Elementary 
f. cl ,° o1 Industrial Arts. The conference was composed of 20 outstanding educators in the 
field of elementary school industrial arts. I was privileged to serve as the director, 
making the total number of conference members 21, 

One of the most significant outcomes of the conference was the following definition 
of elementary school industrial arts: "Industrial arts at the elementary school level is an 
essential part of the education of every child. It deals with ways in which man thinks 
about and applies scientific theory and principles to change his physical environment to 
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mpp t his aesthetic and utilitarian needs. It provides opportunities for developing concepts 
rhm h concr ete exDeriences which include manipulation of materials, tools, and proc- 
through concrete lt inclu des knowledge about technology and its 

processes, personal development of psychomotor skills, and atUmdes and understandings 
0th °™f^^o^ U aTs“*a?SSttW arts should be a part of the elementary school 

Today the panel members will attempt to answer the 
cr.vir.ni TnHiiatrial Arts?” as they discuss the following four questions, (1) What is the na 
mro J StoWtd Ss at *e elementary school le\el? (2) What Is the relationship of 
ta3s^alartsto the total elementary school curriculum? (3) What are die benefits of 
US aS S elementary school pupils? and (4) What are some of the trends in ele- 

mentary school industrial arts? 

Question 1. What is the nature of industrial arts 
at the elementary school level ? 

r»r cenVipv I believe that industrial arts is a discrete discipline. That is, it en- 
com passes aTo dy of knowledge, skills, attitudes, and activities related u f ^^ n dSial 
chanrfng raw materials for the increasingly sophisticated needs of daily life. In^sttial 
arts seeks interpretation of industry and technology on the cognitive, affective. and P y 

mSor skill *3S£ related to technological products, the work-world related to them, 
and their influences on society. 

iffH activities alone T^con- 

, ^ i n ftapif The learner needs to know why that motor works and what 

Sfluenc^ th“ taonSTway of life. And perhaps he also needs to know 

*• d SS^tarSrtS a StsUtrslning and education The replicative 
reCr As t Ae S child is involved in thinking, investigating, planning, and waluatfngl for ] project 

s»i£s-«« '-T“SP S 

or.! 

comes into play at the elementary levels . , i eve i aa a vehicle by which 

t hvp to think of industrial arts at the elementary school level as a vemcie uy * 

or through which the classroom teacher can provide a witter variety of learning exp 
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school ^program^I^order cbild ™ * the traditional elementary 

experiences should involve opportunities for fo teracSon ' ° f children » thelr 
tion, experimentation, andprobleS Pining, construe 

trial arts activities provide such ODDormiritEo fS 5, f * Pro P er ly selected indus- 
learner an opportunity to assume re<«vinaihnifnr ^° r ^® an ) er as we ll as providing the 
himself freely and creatively and to ret-pi J p N ° ^ e £ is i° ns * to think and express 
crafts approach designed for ^ feedback - I «ee this no?as a 

by which children Ire given an onSnkv m l ? me ^ rsuit8 ' but a ® an approach 
industrial/technological society. MrsT Heasfev^ald ^ * deep f, r understanding of our 
child is involved in thinking tavestSrtnf nfJnnf ir very well when she said, “As a 
ing basic academic skills in roadinl EndtaS 2^1 and equating, he is also develop- 
elementary school curriculum , 99 ^ ^ ot ^ er su hject matter areas of the 

fully^efow’to *e 8 sfm“ac“S^^ years and ” ever »<* 

question. ™ ne * Maybe we should move on to the second 

Question 2 : Whotisthe relationship of industrial arts to 
the total elementary school curriculum? 

in thl^fkiK S’e ' raS tha home - the farm, or 
life were met. This is no loneerrh** raa ? PPortunities to le a m how the basic needs of 
of the 70’^ Thero S islittli < ^^rmnltv^ftr I li? U ^| COm ^u X industrial/technological society 
children. Yet, there is a definite need d rect observation of the world of work by 

they are a parShow T came mtlf ^ Aev ar?m r de , rSta |; d i he C ? mpIex life °f»hich 

’’’Ta^T'T '° the •**> Ptognea^ £ cMtoSS,?*’ knOW,ed ^ ““»*». >nd 

vocate that industrial/te?^^^ are educators who would ad- 

tary school curriculum. I cannot accSfrhnSn^ d forn ? the foundation of the elemen- 
50% of the nation's labor force even 11)011811 1 realize that well over 

and service-type occupations. gaged ln occu P atlon s directly related to industrial 

occupational informaton? dU I Ca f?e r i 8 thaMndustr^S 81 an8 if® a vehlcle for imparting 
when used in a supportive function for imnio ia * arts can make its greatest contribution 
Of the eiementary^^hool^cu^culum^^^enrichfn^ 6 ^ lvely 11)6 existin8 
this latter approach will more IS exp ? riences «*»t Inherent in 

enC6 i d feeTto y at 0 th indireCt / y ' 3 Wide 8peCtrUm of the SHd *of5S£“ Chlldr6n may eXpGri “ 

a large segment of oTr™ :echnolo ^. OU * W ° rld makes 11 Operative that children experience 

schoJl^teachers^^^serv^^^a^ew^len^vehicf ^ by m ° St ° f today ' 8 eleme ntary 
Industrial arts experiences are wel? SSh !?Sf/ e toconvey ms klnd of Information, 
and through this integration of industrial /tectaoto^i °f ou 5 rlcular organization, 
unit (through information and activity^ S^ the existing curricular 

to learn how an idea eventually becomes ’a product 1 afforded a much better opportunity 

the ^^sctoSTuSut" ‘Cms ' I™ ' Sh °“ ld 'IK * nter t^scfpMnary part of 
through integration with other discir)Hne<j Th/a f* 6 concept of industrial arts is developed 
use of teacMng-learnSJ necessary to make the most economical 

industry/ technology and other areas *of P life lea J ?® r dl3C0ver the relationships between 
lines in the elemeSary scSfol isXady established ^ f ° ^ dl8Clpllnar y 

contentlfVdSt^S^S art3 ‘ fte academic 

advertising, and geoloev arf 1 J **£ man V^iectB. For example, physics, design, 
velop industrial/techn°cal processes and^rodifcto T Wl J iCh knowled g e to needed to de- 
ties can be separated from content in nrW d HhSlniT heref c re * f ^ w industrial arts activi- 

ind'.istria] arts, i K activities. extend an^ sup^n sS aSm^’an'S 6 ,?^ °! 
other curriculum areas Pnr . Kv SK i UA8 » attitudes, and ideas learned in 

mathematical^ (SnSons ,n " ee ?, for m “ 8 “temeat and ottter 

tion in industrial am, smdems mJs ^sj prol ? lem8 ond “Wixe informa- 
Thirdiy. me shills learned in industrial arts L L 
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will make learning more interesting and productive for other discinlines. Examples of 
these are the abacus, pocket chart, and the electric circuit board. 

I agree with Dr. Downs that the interdisciplinary character of Industrial arts can best 
be utilized within the context of a unit of study. The focus for such a unit may come from 
any one of several disciplines, with content and activities from industrial arts integrated 
within it. 

Mrs. Heasley: I feel that industrial arts should be an integral part of the total ele- 

mentary school curriculum. Any analysis of a science book shows many experiences 
which gain value when involvement with tools and materials develop the experiment. 
Acting, discussing, and analyzing how this experience is useful to man gives meaning 
to an otherwise isolated activity. 

Moderator: How does this lead the learner to know about the body of knowledge that 

Dr. Scobey mentioned a few minutes ago? 

Mrs. Heasiey: The body of knowledge becomes important when it is analyzed from 
the point of its effect on man’s life. Therefore, children should be guided in critical 
thinking and planning, using the design that seems to be man’s involvement with tech- 
nological developments. That is. 1) recognize a problem, 2) collect, organize, and 
analyze data, 3) develop an hypothesis for solution, 4) execute tills idea by planning and 
researching und test the idea by experimenting, constructing, demonstrating and evaluat- 
ing, 5) put the idea to work, 6) re-evaluate the result, and 7) use die product for man s 
benefit until another problem arises. Through this involvement, children can gain under- 
standing of changing raw materials to finished products and interpret technology in all 
phases of man’s work and life. 

I would like to add that every culture is and has been affected by technology and its 
implications. How man develops and uses his tools, machines, and materials and how this 
affects him is social studies. 

When a child develops an idea, searches references, designs a plan, gets involved in 
research, experiments, constructs, demonstrates, and evaluates bis work, he is making 
decisions that give dimension to abstraction. This is true at all levels of learning. This 
may include industrial arts experiences. This involves the development of reading, writ- 
ing, researching, analyzing, and problem-solving skills. 

Cost analysis and material analysis involves the use of math skills. Measurement 
experiences using a variety of tools and materials strengthen math skills. 

Moderator! Maybe we have come to the point where we should take a look at our 
third question. 

Question 3. What are the benefits of industrial arts 
to elementary school children? 

Mrs. Heasley: l see elementary school Industrial art3 providing six basic benefits for 
children. They are: 

1. An orientation to the world in which they live. 

2. Opportunities to use and develop a variety of skills, 

3. Opportunity for mind and body to work as a team and therefore develop levels of 
coordination. 

4. Opportunity for analysis of parts to a whole. 

5. Opportunity for interactions; students’ interactions, teacher- student interaction, 
student-material-tool interaction. 

6. Opportunity to organize, plan, create, and evaluate using a variety of media. 

These benefits should be available to all children, including exceptional children, 

the mentally retarded, the handicapped, and the deprived. Industrial arts experiences can 
benefit gifted children by providing a unique opportunity for them to utilize their academic 
knowledge and put their creative thinking into concrete form. The value for these children 
lies in the fact that they can work more independently and can individualize their own 
instruction. With limited guidance, they will often go beyond teacher expectations. To 
this end, they should not be handicapped by being required to proceed at whole-group 

^ Benefits to children in special education are much the same as with all children. 
However, when considering children of low intelligence, the need for greater direction 
from the teacher, a pace set much slower, and simpler projects often suggested by the 
teacher would necessarily be a consideration. Creativity in most of these children will 
be limited. 
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When considering neurologically handicapped children, the teacher must plan for the 
unexpected and help these children accept something different. The values of elementary 
industrial arts, as 1 see them for this group, are: 7 

1. The opportunity to begin and follow to completion something of concrete value to 
the student. 

2. The opportunity to be a part of a group. These children are often isolated for 
their basic schoolwork because they are so easily distracted. Being part of a group is 
important for becoming a successful and happy adult, no matter what the limitations. 

Industrial arts for culturally deprived elementary children provides: 

1. A variety of experiences not gained through normal childhood opportunities. 

2. The opportunity to make and own something. 

3. The opportunity to feel successful. This is especially important where children 
are having difficulty with schoolwork because of a deprived background. 

4. Experiences that develop an awareness of things in the world that they may never 
have been exposed to. 

Dr. Scobey: In my opinion, good teaching is much the same whether one is working 

with a normal child, a physically or mentally handicapped one, or a child from a cultural 
group that is different. The teacher must be concerned with individual differences, levels 
of learning and interest, and ways in which children can be motivated to discover ideas 
for themselves. The content of industrial arts, with its activities rooted in concrete 
experience, can contribute to such good teaching in several ways. 

FLst, learning results best from concrete experience, and should develop from the 
concrete to the abstract. The exploration of industrial processes naturally involves 

much manipulation, experimentation, observation, and problem solving at the concrete 
level « 



Second, study of the industry/technology of any group of people in any historical era 
or any geographical location provides a wide variety of activities suitable to varying in- 
terests, manipulative skills, and verbal capacities. 

Third, there are a number of concomitant learnings resulting from well-taught indus- 
trial arts activities. There is training in the use and safety of tools and machines. As 
Mrs. Heasley has already pointed out, there is the opportunity to plan, research, solve 
problems of, and complete an individual or group task. There is the opportunity to evaluate 
one s own work and cooperate in the evaluation of the work of others. And finally, when 
children choose from so many kinds of pursuits in industrial arts, there is high motiva- 
tion in active, manipulative learning. 

D^Dovms: I would first like to relate the findings of experimental research in the 

area of elementary school industrial arts. All of the experimental research to date indi- 
cates that children who have experienced an elementary school industrial arts approach 
to learning have either made significantly higher gains in pupil achievement and reten- 
t Ion or are statistically equal to children who have studied by more traditional approaches. 
Similar findings are also reported in these studies which measured student and teacher 
attitudes toward elementary school industrial arts. Dr. Scobey mentioned concomitant 
outcomes. Researches have reported such concomitant outcomes as: more outside read- 
ing, increased interest and motivation, improvement in silent reading comprehension, 
and improvement in work-study skills for children who experienced elementary school 
industrial arts activities. Such outcomes speak highly for this approach to education. 

. , 1 am concerned not only with the merits that elementary school industrial arts pro- 
v es for the child in the regular school program, but also with the educational opportuni- 
ties that it provides for the less fortunate child. Children in special education, for in- 
stance, need first-hand experiences with the real world Just as do all children, but the 
need for these children is multiplied because of their added learning difficulties. 1, too, 
feel that industrial arts experiences must be kept or. * very practical doing level through 
the use of the tools, materials, and processes of our industrial/technological society. 

Industrial arts activities deal with things that have practical meaning, things that 
can provide a common ground from which teacher and pupil start together. Children from 
culturally deprived backgrounds especially need these first-hand experiences. Statistics 
reveal that a very high percentage of these children will become involved in occupations 
directly related to industry; therefore, we need to start early to give them rewarding and 
satisfy 4 j industrially-oriented experiences which will foster a positive attitude toward 
the world of work. Industrial arts activities provide an opportunity to develop a higher 
degree of self-confidence through practical and first-hand experiences, a benefit not often 
found in other disciplines. 

Moderator: We have 'taken a brief look at the nature of elementary school industrial 
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arts, its relationship to the total elementary school curriculum, and its benefits to chil- 
dren. Now let us turn our thoughts toward the future. 

Question 4: What are some of the trends in 

elementary school industrial arts? 

Dr. Scobey: Trends in industrial arts at the elementary school level seem to follow 

many of the recent improvements in teaching and learning. , , . , 

First, the concept of industrial arts includes a broader base of materials than wood 
and paper. No longer is wood construction the only type of activity emphasized. There 
is better balance of the many kinds of materials man uses, and the related processes 

Second, there is an ever-expanding variety of activities included in industrial arts, 
the heart of which is still concrete experience. We are advancing beyond construction to 
research, observation, experimentation, and many kinds of manipulation. 

Third, industrial arts is being recognized as a discrete discipline embracing the 

academic content of industry/technology. ... 

Mrs. Heasley: Some additional trends in elementary industrial arts that 1 see will 

tfllco ^j^ 0 g 0 directions: 

1 There will be an increasing emphasis on the study of technology. That is some- 
what in support of what Dr. Scobey ha - said, but I believe that technology is becoming an 
important word with multiple meanings used in almost all of the new textbooks. Publishers 
are beginning to accept the fact of technology’s tremendous impact on man and are realiz- 
ing that in order to understand such a great phenomenon, study must begin with a solid 
foundation at a very early age. Elementary science textbooks are “jj", 

elude a study of the application of science in a technological process. Elementary socia 
studies textbooks consider man in his environment and how his work, leisure, and life 
are affected by the type and degree of his technology. The words tools and materials are 

becoming more encompassing. . . 

2. Administrators will move to packaged curriculum materials. Educators are begin- 
ning to buy package deals. When they buy a textbook or adopt a program they want to 
have all the materials and references that are supplementary to the basic adoptions. 
These packaged supplementary items include large charts, pictures, filmstrips, records, 
and tests. In science, additional equipment for experimentation is also included as pert 
of a packaged learning unit. This is done for expediency in buying as well as the realiza- 
tion that multi-media approaches are considered enriching. 

Companies will begin to place on one cart tools for a greater variety of material 
experiences. Filmstrips, slides, and simple books also included will help the classroom 
teacher help the students and help the students help themselves in industrial arts experi- 
ences. Booklets with projects designed, including orthographic drawings with specifics- 

tions. will also help the teacher. u . „ , 

3. Elementary industrial arts experiences will result from team teaching and 
team planning between the classroom teacher and the elementary industrial arts special- 
ist. As elementary industrial arts moves to the study of technology and considers its 
tremendous scope, determination of the best use of personnel must be made. Because 
industrial arts content and method is so important and because most elementary school 
teachers have a limited background in the subject, a move to team teaching will be made. 
Elementary industrial arts specialists and elementary school teachers wUl plan and 
work together, supporting strengths and working to improve weaknesses so * at 

arts may become an integrated part of the curriculum. This work may be in a laborcto^ 
situation or in the classroom by using a portable tool and material cart. At all ti , 

both teachers should be part of the project experience. 

4. There will be a move toward recognizing and building for successes. Although 
the importance of the feeling of success for future learning has been known for years, a 
great deal of the past evaluation has been based on failure. Educators are now beginning 
to look at the pluses for all children. Elementary industrial arts provides opportunities 
for different types of experiences and therefore a variety of evaluations. 

Speaking of trends in life and education in general and relating this to industrial arts, 

we must consider that most trends seem to go in cycles. r 

Women's clothing styles are returning to those of the 1920 s. Men s hair styles are 
like the 1770’s and earlier. Some new editions of elementary reading texts are taking 
ideas from McGuffey Readers. 
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critlcal re P° rts like 111086 of Charles Silberman, I believe the trend in 
Dewefa5dBoLer Wrn * aCt,VC ,nwlvement * P 068 ^ like Aat advocated by Jota 

Also, increasing knowledge expansion will necessitate a search for new avenues for 
learning. Here industrial arts educators will play an important role in ?rovinc 5 
riching and unique possibilities involved in their disciplinT * * 

Dlace an tn^oo!^ 8 many states wlU help wIth educational expenses but will also 

fo? the m£st ^ effici!nt^S a »°M aCCOUnta Ui 7* ^ Wil1 encourage teacheis to search 

p°Iy a major roTi enriching way to enhance learning. Surely industrial arts will 

Downs: There has been a de-emphasis on the crafts as a significant Dart of thp 

elementary school industrial arts program in recent years, and I hopethis ^rend will 
nhflq| nU ^ J he cr ? fts er f ls over * and 1 look forward to an industrial/technological em- 
P Ever b thouSfwp e r Pr ?° mlnanl ? attern in elemen tary school industrial arts. ** 
inHnctrfii tb ° ugh . w , e Con ] inue to gather research which is supportive of elementary school 
industrial arts, I look for a relatively slow growth in elementary school industrial^ 

Pf g f ams , ln 1116 f rly years of 70 ’ s ‘ There may even be 

elementary school industrial arts programs across the nation. 1 hoDe that ht«rrm~/ 

correct. 016 bUt the Stat ° ° f ** economy leads me t0 think that I will probably be 

that utilizes ^du£2S >l 5!2« ,h f t Wll J b$ m ° St P revalent throughout the 70’s will be one 
eram ifnokfnrtM experiences to support the existing elementary school pro- 

gram. 1 look for tiiis to be especially true in communities which have little or no industrv 

tl 1 *?' , wl1 very llke1 '-' P lace emphasis on occupations rcStcS to ouJlnS 

society because of the large percentage of die populatton that wU w££ 
e ther directly or indirectly with Industry. 1 agree with the other panel memtors th,, 
““trial arts will play a k!y role In such "cS^toam! orten^J 
Ld g s fnr :..^ a”^ l^L e XperiCTCIne thls ,rend br °“8>>' «* »V the presence of federal 

I look for industrial arts activities to receive muc.n greater attention in ait of pha 
f rea ® of special education. The emphasis that the federal government is already placing 

eduStionTn/ 111 CaUSe r ( , and rI f htly so) t0 focus attention 011 * 6 pibfems of special 
arts experlence'sTan make ^htoftS* 1 ” “ invesUgaK ** contributions that Industrial 

cu r r {cu^n^^o^ pfT^a 6 ' 36 ^! 3 ^ US 3 indiCate industrial arts is that part of the school 

curriculum aimed at relating education to life in a technological society. If boys and 

fime foart e ? ec . ts of u tecli nology on their livesf industria/Lts must be- 

serve as fcamWstThWnJ an " 1 begln " in f with kindergarten and grade one. It must 
meaning inthl i til Z Sf 311 sagments of *e curriculum together to give each real 
r'MiH oi H ves of children. Concrete experiences in industrial arts will help the 
child develop a better understanding of himself and of his environment. P 

nhpnomLat ed e° r Indu8t T Ial , arts at the elementary school level is growing at the same 
hpnpfit- a^u as tecl,n °logical change. Educators are slowly beginning to see Its 
Sf5«J , and , there 18 evidence that some form of technologically-oriented education 

if U our chHdron^re Si* a^ T 81 tya <jitional elementary school classrooms. It must 
children are to develop into adults who are capable of handling the problems of 
change in our industrial/ technological society. naming me promems ot 

rl* !Tm' IS 0,1 I'® Ea,t Caral}na University, Greenville, North Carolina. Dr. Downs Is from 

Ml™ e9e ' Wes^eH^urg Mfw^rl. Mrs. Heosley I, with Summit County Schools, 

' ° h a * Dr * Scobey fs 0,1 ,he facul, y af San Francisco State College, San Francisco, Gilifamla. 
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Fifth Grade Children Demonstrate 
Plastic Technology 



INDUSTRIAL ARTS IN THE ELEMENTARY SCHOOL: 

EDUCATION FOR A CHANGING SOCIETY 1 

All who are concerned with the changes that are taking place in our society — the 
news media, economists, businessmen, and industrialists— insist that the phenomenal 
change that has taken place during the past decade is nothing compared with that to come. 
The age in which we live is one of such rapid change that even those who control and cause 
the change are frightened by its implications. The average citizen cannot completely 
comprehend die transformation; yet it Is he who is creating the ensuing problem and his 
children who must cope with it. 

Educators must awaken to the fact that they must keep pace with the changing tech- 
nology. Many new and innovative devices, composing what is termed teaching technology, 
have been developed to help the teacher do a more effective job of teaching. But little has 
been done to change what is taught. Children need the exhilaration of manioulating mate- 
rials, the loy of accomplishment and personal discovery' as a part of growth and develop- 
ment and mental health. Children must learn about the world in which they live if they 
are to be expected to be productive and useful citizens in the world of tomorrow. 

Industrial arts education is that part of the school curriculum that is dedicated to 
teaching boys and girls about the technological aspects of their environment. It, like all 
subjects, must start with the basic concepts and principles and build toward a full and 
complete comprehension. It, like all subjects, must originate at the beginning of the 
child’s education. Since there are aspects of technology that are appropriate for the 
kindergarten child, it is here that we must begin to build the child’s understanding of 
his world. 

The discussions that follow deal with the nature of industrial arts in the elementary 
school, different approaches and requirements for its implementation, and some ways of 
meeting and solving some of its problems. 

A DEFINITION OF ELEMENTARY SCHOOL INDUSTRIAL ARTS 1 

Industrial arts at the elementary school level is an essential part of every child’s 
education. It deals with ways in which man thinks about and applies scientific theory and 
principles to change his physical envL nment to meet his aesthetic and utilitarian needs. 
It provides opportunities for developing concepts through concrete experiences which 
include manipulation of materials, tools and processes, and other methods of discovery. 
It includes knowledge about technology and its processes, personal development of psy- 
chomotor skills, and attitudes and understandings of how technology influences society. 

IMPORTANCE OF PLASTICS TODAY 

Today, plastics comprise one of the nation’s few billion dollar industries in the United 
States. It is also one of the nation's fastest-growing industries, growing at a rate five 
times that of all industry. At all levels of everyday living— in housing, food, clothing, 
transportation, communications— plastics are at work in the end products, in the machin- 
ery of manufacture, in packaging for sale. 

Children encounter plastics at home, at school, at work, and at play. Since plastics 
are so important in everyday life, children should have the opportunity to learn about 
plastico in their classroom and to participate in activities using various kinds of plastics. 

Activities using plastics lend themselves to correlation with classroom work in math, 
science, social studies, language arts, and art as explained below. Industrial arts classes 
provide children with the direct experience of learning about plastics by using them: 
acetate plastic in vacuum forming; polystyrene plastic in injection molding; polyester 
resin in fiberglass laminating; acrylic plastic in heating and shaping objects. The direct 

iNationol Conference on Elementary School Industrial Arts, East Carolina University, Greenville, 
North Carolina, 1971, pp. 1-3. 
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experience with materials and processes helps students learn about science and math prin- 
ciples, often too abstract to understand when presented just through books. Industrial 
arts presents abstract concepts in a concrete manner. The students discover and under- 
stand concepts and apply them to other topics or problems. 



“PLASTIC” 



1 a synthetlc , or man ~made material that is compounded from various chemi- 

cals. While the compounds are basically hydrocarbons, thousands of variations have been 
developed which have resulted in plastics with about any characteristic imaginable, 
plastics are commonly divided into two major categories: (1) thermoplastics, which can 
be reheated and reformed an infinite number of times, and (2) thermosetting, plastics 
which are set into their final form when produced and cannot be reformed through the 
application of heat. * 



Plastics are replacing materials such as metal because they have high strength for 
their weight, are good insulators, are durable, and are adapted to mass production. 

The following describes the materials used so the children may learn about them as 
they work with them. The industrial arts consultant provides this information or inspires 
the children to use references to find it. 



Polyester Resin - thermosetting (fiberglas laminating) 
made from air, coal, and water 

adding catalyst (hardener) completes hardening process 
strong and tough 
superior surface hardness 
made in range of colors 

highly resistant to most solvents, acids, bases, sets 
good weathering qualities 
low water absorption rate 
doesn't conduct electricity 

Polystyrene - thermoplastic (injection molding) 

meets demand for economical, mass-market products 
quickly and easily formed, lightweight, high output/pound 
makes economical, colorful, hard-surfaced products 
can be produced with smooth, satin texture or a special texture 
available as a clear transparent, translucent, or opaque material in a 
variety r f colors 
low water absorption rate 
shouldn't be exposed to continued outdoor uses 
not harmed by freezing temperatures or short period of heat approach- 
ing boiling point of water 
hard and rigid 
good electric insulator 

resists most foods, drinks, and usual household acids, oils, alcohol, 
vinegar, BUT NOT citrus fruit rind oil, cleaning fluids, gasoline, 
turpentine, nail polish and remover 
not recommended for articles subject to severe impact or flexing 
Acrylic - thermoplastic (heating and shaping) 

derived from synthetic resins made from coal, air, water, and petro- 
leum 

exceptional clarity-— good light transmission 

comes also in brilliant opaques, transparent, or translucent colors 
also made with corrugated and patterned surfaces 
strong and rigid 

resistant to weather and temperature (except boiling water) 
scratches easily 
an excellent insulator 

unaffected by most household chemicals (as weak and strong alkalis, 
bleaching compounds, window cleaning solutions, salt, vinegar, 
animal and mineral oils, foods usually found in homes) 
attacked by perfume, gasoline, cleaning fluids, acetone, chloroform, 
strong solutions of oxidizing acids 
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Acetate - thermoplastic (vacuum forming) 

extremely rigid without being brittle 

withstands adverse conditions of temperature and humidity 

r*esistant to most solvents 

has extreme toughness, outstanding tensile strength, stiffness, and 
fatigue life 



PLASTICS TECHNOLOGY FOR CHILDREN 

Miss Janet Rabe taught the plastics technology unit in the children’s classroom before 
the convention, April 12 to April 21. The children demonstrated their work at the meeting 
so visitors could observe them at work. The activities included thermoforming, vacuum 
forming, injection molding, and layup of reinforced plastics. There was a videotape of 
the children at work in their own classroom. 

I. Objectives 

1. Students learn about plastics by using them to make useful articles. 

2. Students become acquainted with the many uses of plastics in everyday life by 
working with the materials and studying them. 

3. To have children apply classroom math, language arts, and science to making 

things with plastics. . .. , , 

4. To help children develop positive social skills by working on individual and group 
projects with plastics. 

5. To give children practice in reading and following directions when learning to 
make plastic objects. 

II. Values 

1. To appreciate the many uses of plastics today. 

2. To understand the past, present, and future growth of the plastics industry. 

3. To learn how the plastics industry affects society (people). 

4. To appreciate the role of research in plastics technology. 

5. To appreciate the value of following directions accurately. 

CORRELATION WITH OTHER SUBJECTS 
Social Studios 

Children may use the processes discussed to make small objects to be used in 
dioramas or displays. A map could be displayed that would show where leading plastics 
industries are located. Students may find out whether or not (or for what) plastics are 
used in other parts of the world. The class could compare cost, efficiency, etc., of pro- 
ducing a specific product from plastic rather than another material. Children can discuss 
how* various products affect our lives— what it would be like without them. 



Concepts in science include learning the properties of the different plastics as well 
as the processes for their use. The effects of heat, air (vacuum), pressure, and added 
chemicals become clear through concrete work experiences. Students may make posters 
and/or diagrams showing how the vacuum forming and injection molding machines work, 
how plastic is changed from one form to another. .. . Students may wish to report on where 
plastic comes from and the basic kinds of plastic. 

Math J . 

Students strengthen their math skills as they check operating temperatures and time 
cycles for the various forming processes. Measuring (linear, solid, liquid) is involved 
as the children get materials ready to use for plastic projects, draw patterns, or con- 
struct forms. Geometric shapes and changing shapes are apparent in both the planning 
stages and the actual creation of the object. Size relationships become increasingly 
important as students must make sure that parts will fit, that they have enough material 
left. 

Language Arts 

Reading directions accurately becomes important for operating equipment success- 
fully. Reports related to projects made or research on plastics may be prepared. Charts, 
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E3H£ dispJa y s ma y be prepared in order to convey desired information about plastic 

Art 

for their dJSicStnn^ *?* ^ reatlon of Patterns for projects or in design 

projects^ d pIiCation * Art is also Evolved in decorating or in mounting various plastS 

EVALUATION 

subjective 1 Md^nfo^f r °^! W °f k in 016 elementar y grades, the evaluation is primarily 
d infbr I nal * 7116 classroom teacher and the consultant freauentlv ouestinn 

$ th6 t! r thInking but also to evaluate theiTundemanding 

parts of work'as ^ W ° rk SCheduIe ° r review 

children woff T S fhP° 3 video ' ta P e is to show *e convention audience the 

“j'chZU ?valu^rwor k H ° WeVer - ^ "•*« 4 * «» ■ 

BEGINNING THE UNIT 

befor?tiie C init S bSs a ?21 3 f k Stud T tS l< ? bring in objects made from plastic 
ur uie unit Degins. Then as the class works with each plastic process rhev miv 

out examples of each particular process from the objects they collected * y P 

technUni ?, M 3y h? 6 l f ndu f tr *f 1 a rts consultant will lead a class discussion of plastics 

play" 0 °Bv Mendfvtaa £ P f °J? jeCtS ? at &e chUdren use at home, at school, and at 

drawn icolor weffi rL'lUL? objects, a list of general characteristics will be 

Then the ^ASES* 

The teach^s r vdn n ^e!? n nraanfi lil th en I nay d ° t0 become acquainted with the processes. 
i ne teacners will then organize the class into work groups and plan a schedule for rho 

forthe units. 6 W6ek * 7116 following four sections contain plans and resource material 

VACUUM FORMING 

1. Objectives 

1# aSfma^ef 7 ^ VaCUUm forming Process to find out how some household goods 

KrtTngXw T, wtrks. CUUm foml ” S maChine a ” d be able K e!i P Wn <■”**» 

m «i k i e tf n °^ glnal P attern and then form the plastic sheet over it. 
forming process*. l ° liSt COmm ° n household ob J ects formed by the vacuum 
Tools, Materials, Supplies: 

1. Plasticene for patterns, 500/lb. 

Acetate sheets, 0.0075, 7" x 7" $4 per 100 sheets 
Vacuum forming machine (with vacuum) for 7" x 7** sheets 2<ci « 

Scrap wood for patterns ' * 

General hand tools for wood working: hammer, coping saw, file, hand drill etc 
Fastening materials (nails, glue) * * 

Scissors 

Wood, cardboard, or construction paper for mounting 
Introduction 3 * 11 ** tem P° ra paint, felt tip markers for decorating 

Bring in samples of vacuum-formed products— -discuss how thev were made 

made 6 " 1 £ acuum Arming machine and demonstrate process— discuss how forms are 

Acetate oi a a rtic C he^Hna i8 h CU t SS possii ? le actlvItle s. Experiment with reheating the 
plastic, heating but not using vacuum, using blower end of vacuum. .. . 



II. 



III. 



2 . 

3. 

4. 
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4. 

5. 
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7. 

8 . 

9. 
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IV. Steps 

1. Create the pattern 

a. with modeling clay, like piasticene 

b. from plastic, wood, or paper 

c. from metal 

2. Form the objects, using sheets of acetate plastic (follow manufacturer's direc- 
tions for using machine) 

3. The acetate sheets may be cut with scissors, and Duco Household Cement will 
fasten sheets together. Students may wish to mount the plastic object on wood, 
cardboard, or paper. The plastic objects may be painted or decorated with felt 
tip markers. 

V. Summary and Evaluation 

Discuss with students what they found out about acetate plastic, heat, "vacuum”. . . . 
Have them discuss procedure they followed, problems (if any), "discoveries.” Chil- 
dren may suggest ideas for future projects. 

VI. Applications 

1. Have children try a Mattel toy vacuum former (may be used at home). Compare 
and contrast with machine used at school. 

2. Look for packaging materials made by vacuum forming process. 

3. Make a display of commercially-made and student-made vacuum formed objects. 



Label those with specific uses. 

VII. Things children can make as part of their experimentation 
Wall plaque Coaster Figurine 

Monogram Labels Pin tray 

House number Mold for plaster casting Labels for booklets 

Door label Mold for liquid plastic Decorations for wood project 



INJECTION MOLDING 

I. Objectives: 

1. Students use the injection molding machine so they can describe the process of 
injection molding. 

2. Students operate the injection molding machine and complete a project. 

3. Students will be able to name common objects of plastic made by the injection 
molding process. 

II. Tools, Materials, Supplies: _ 

1. Emco Model #250 plastic injection molding machine, " s $325 

2. Molds for above machine (see catalog), $40 each 

3. Polystyrene plastic and powdered tempera colors, $1. 20/pound 

4. Woodworking tools, supplies, and machines 

III. Introduction 

Have process chart available. Discuss previous knowledge of effects of heat and 
pressure on plastic. Demonstrate use of injection molding machine. Have students 
suggest possible projects. Experiment with changing colors of plastic, reheating 
and reusing plastic. 

IV. Steps: see manufacturer’s directions for using machine 

V. Summary and Evaluation 

Discuss process of injection molding, the changes in form of the polystyrene, 
effects of heat and pressure. Review problems, new concepts, further project ideas. 

VI. Applications 

Class might set up assembly line project centered around injection molding 
process. Collect and display objects formed by this process. Use process flow charts. 

VII. Things children can make as part of their experimentation: 

Chess men Desk sets Golf tee 

Peace symbol Pen holder Key chain 

Fishing lures Key tag Checkers 

Tree ornament 



^Provided for classroom work and convention program by Brodhead-Garrett Company, 4560 East 71st 
Street, Cleveland, Ohio 44105. 
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THERMO-FORMING ACRYLICS 



I. 



II. 



III. 



IV. 



V. 



Objectives: 

1. Students design a paper pattern for their project. 

2. Students cut out and prepare the plastic for shaping. 

3. Students heat and shape their planned plastic project. 

4. Students will be able to explain the thermo-forming process and the chances of 

form the plastic goes through. 6 

Tools, Materials, Supplies: 

1. Acrylic sheets (plexiglas) 1/8” or thinner trim pieces, about 750/pound 

2. Infrared heat lamp in lamp base or oven (most effective) with thermostatic con- 
trol (limit temperature to 350°) 

3. Asbestos gloves 

4. Paper, scissors 

5. Rubber cement, Duco cement 

6. Jig saw 

7. Woodworking or metalworking files, file card 

8. Flint paper — coarse, fine 

9. No. 320 silicon carbide abrasive 
Introduction 



Discuss the effects of heating and cooling on plastic. Show how a piece of acrylic 
plastic can be shaped after heating. Have students suggest ways of shaping plastic, 
discuss the different forms it could take and the relationship of cutting to the original 
shape, then bend the plastic into the final form. * * 

Steps 



1. Plan the project 

a. A full-size paper pattern is advisable. 

b. When edges are concentric, the paper can be folded and cut so the parts will 
match perfectly. 

c. When bends or twists are considered, the paper will shape somewhat like 
the plastic, except that the latter will stretch in shaping. 

2. Cut to size 6 



a. The upper grade children can effectively use the jigsaw for cutting acrylic 

plastic. The paper masking on the surface will not only protect the surface 
but also prevent the chips from melting and fusing the plastic pieces together 
after the plastic is cut. 6 

b. The woodworking or metalworking files can be used to shape the edges, 
using the file card frequently to clean the teeth of the file. 

3. Polish the edges 

a. While the masking paper protects the surfaces and the object is flat, the 
edges can be polished. 

b. A sequence of coarse flint, fine flint No. 320 silicon carbide is used for 
polishing. 

4. Heat and Shape 

a. The masking paper must be removed from the surface before heating, as it 
will keep the plastic from stretching. 

b. When the plastic is warmed to about 300 degrees, it will become soft and 

rubbery. Asbestos gloves are needed to handle the plastic and hold it in 
position while it cools. It is advisable to have some jig or object to help 
shape the plastic. J F 

5. Duco Cement is an effective adhesive for children to use on acrylic plastic be- 
cause it has enough substance to fill imperfect joints and cracks. 

Summary and Evaluation 



Discuss thermo-forming process — any problems that come up, “discoveries,” 
. ' Children may suggest ideas for other projects. Review the changes in form that 
the plastic goes through as a result of heating and cooling. 

VI. Application: 

Make a display of objects produced by the thermo-forming process (commercial 
„„ student-made). Display charts that show the thermo-forming process. 

VII. Things children can make as part of their experimentation: 

Bracelet Scatter pin Coaster 

Rin 8 Letter opener Pencil holder 
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Tie clip 
Plant stand 
Name plate 
Earrings 



Photo holder 
Small bookends 
Salad fork and spoon 
Small candy dish 
Towel bar 



Napkin holder 
Letter holder 
Nut dish 
Earring rack 
Zipper pull 



FIBERCLAS LAMINATING 

I. Objectives: 

1. Students will be able to list (orally or in writing) the steps in laminating after 
trying the process. 

2. Students will be able to describe the change in form of the polyester resin and 
the relationship between the catalyst and the resin after using this process. 

3. Students will be able to explain the reason for using the glass cloth for laminating 
after experimenting with materials to find the purpose. 

II. Tools, Materials, and Equipment 

1. Polyester resin with hardener, $1 .75/quart 

2. Solvent for polyester resin 

3. Newspaper, rags 

4. Fiberglas clcth, 6 ounces, 38" wide, $1.25/'square yard 

5. Mylar laminating film (lightweight), 400/ square yard 

6. Rubber gloves 

7. Paper cups, 5 ounces, marked by ounces 

8. Eyedropper 

9. Stirring (coffee) sticks 

10. Tin snips 

11. Scissors 

12. Sandpaper 

III. Introduction 

A dramatic demonstration of the catalyst acting upon the polyester resin (1/2 
ounce resin, 25 drops hardener) could be the starting point. Discuss what a catalyst 
is and what might happen if too much or too little is added. Discuss possibilities of 
what can be laminated — pictures, flowers, coins. Talk about the glass cloth, how it 
is made and what it is used for. 

IV. Steps: 

1. Plan and prepare materials 

a. The materials to be laminated should be prepared; leaves should be dried and 
pressed flat, fabrics washed and pressed, pictures or name printed or 
crayoned, and pictures trimmed to size. 

b. Magazine pictures are not good to use because the printing from the back 
of the page will show through when the resin soaks the paper. 

2. r repare the work area by padding the table with about four thicknesses of news- 
paper. 

3. A piece or "lass cloth should be cut, about 2" longer and 2" wider than the fin- 
ished pi store Two pieces of clear laminating film should be cut, each about 6" 
wider thr.n the glass cloth. 

4. Measure the resin into paper cups with no more than 2 ounces per cup. 

5. Arrange a piece of mylar on the smooth work surface and place a piece of glass 
cloth in the middle. 

6. Follow manufacturer’s recommendations for the number of drops of catalyst or 
hardener per tablespoon. Once the catalyst is added, there is a limit of about 
30 minutes of working time before the resin stiffens. More hardener will cut 
this time. Use a stick to stir the mixture. 

7. Pour the resin on the glass cloth and use the stick to spread it around. The glass 
should seem to dissolve with the resin and disappears. 

8. Place the picture or leaves on the saturated cloth and then cover it with the 
second piece of glass cloth if more strength is desired. Be careful to locate 
materials in their exact position, as they are difficult to move later. Add the 
catalyst to more resin and saturate the top layer of glass cloth. 

9. The second piece of mylar film is placed over the parts to cover the sticky sur- 
face. Take a clear tongue depressor and lay it on edge to work out air bubbles. 
It is used like a squeegee to chase the bubbles, starting from the middle and 
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working over each edge. If too much pressure Is used, all of the resin will be 
squeezed out. If insufficient pressure is used, the air bubbles will not flow out. 
This is the most critical step in the process and probably needs to be checked 
by the teacher. 

10. After the two-hour hardening cycle, the edges can be trimmed to size with a tin 
snips or a jigsaw. The roughness can be smoothed with abrasives and buffed to 
a high gloss. 

V. Summary and Evaluation 

Review the laminating process, emphasizing the change in form of the resin 
and what causes this change. Discuss any problems, new ideas, possible further 
applications of the process. 

VI. Applications 

Make charts, posters with pictures of objects made from fiberglas laminates. 
Students may draw process chart describing steps In laminating or illustrating the 
resin-catalyst interaction. 

VII. Things children can make as part of their experimentation: 

Nature tiles Window panels Wall plaques 

Name plates Decoration for book covers Hot pads 

Place mats Photograph frames Boat repairs 
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6. Dremel Manufacturing Company, 2420 18th Street, Racine, Wisconsin 53403. 
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Interdisciplinary Industrial Arts Teacher 
Education Program Development 

John D. Dierkc and Richard J. Dahl 



The industrial arts major at San Francisco State College is one of two majors a 
student may elect from within the Department of Design and Industry, one of six depart- 
ments that together compose the School of Creative Art3. The other member departments 
are: Art, Broadcast Communication Arts, Drama, Film, and Music. Each of the six 

individual departments offers course work leading to both the bachelor's and master's 
degrees. Students who wish to pursue an unusually rich and intensive liberal arts curricu- 
lum within the School of Creative Arts may elect to major in a seventh area of study 
titled "Interdisciplinary Creative Arts Programs." The Interdisciplinary Creative Arts 
Program offers both academic bachelor's and master’s degree programs titled "Fine 
Arts” for students planning a career in elementary ed- cation. 

Presently the California State Board of Education does not classify industrial arts as 
a commonly taught subject matter area in the elementary school. Students wishing to 
pursue a major in industrial arts education for use at the elementary school level may 
elect (with the approval of the industrial arts elementary teacher education advisor) an 
intensive course of study (39 units of course work in the industrial arts) closely parallel- 
ing that which a secondary teacher education candidate might elect; or the student may 
elect to pursue a course of study in the interdepartmental creative arts, fine arts major 
(40 units) where an emphasis will be placed on course work derived from selected indus- 
trial arts course offerings. 

The innovative program development in the areas of preschool and elementary school 
industrial arts that individual students and members of the college staff have realized at 
San Francisco State College is directly related to the diversity of philosophy and course 
preparation which a student may elect to choose from when majoring in an interdiscipli- 
nary program. This program offers die student an opportunity to develop an individual 
program, with the appropriate college advisor, that will extend his skill, knowledge, 
awareness, and appreciation in regard to the industrial arts. 

"The Tfeacher Education Committee of the National Conference on Elementary School 
Industrial Arts, believing that a study of technology is essential in the total development 
of children, strongly advocates that industrial arts be an integral part of the elementary 



ffS^ CUr ? CUl n?L The committee recognizes that special preparation is needed by the 
teachers who will be conducting these elementary school industrial arts activities” (Ref 
1). Elementary school industrial arts programs at San Francisco State College tend to 
strongly parallel this philosophy. Interdisciplinary thinking and planning is cultivated 
amongst students so that their laboratory experiences, curriculum development, and tool 
ma ; erial U8agc tend to reflect a high degree of individuality that is a composite of 
2f J ? * e n x P. eri | ence * e student brings to the learning setting. Creating an atmosphere 
m f y , learn think in a truly interdisciplinary manner produces positive 
results in relation to integrating industrial arts subject matter into the stt irdized ele- 
mentary or preschool curriculum. 

All students planning a career in elementary education with an industrial arts em- 
r f^ ulrcd , ® «“»■» i" a supervised field work class prior to comptetlon of Se 
major and entrance into the professional education sequence. It is in this field work class 

Burk 8tU nA nt8 th W ° rkI i ng 3t ^ nei Sj lborln g State Laboratory Demonstration School, Frederic 
Burk and other elementary schools within a ten-mile proximity to the college have th» 

Su e I el ° P inn °T atlve interdisciplinary activity-oriented programs under the 
rX ltri f fc* a A n ex P er i ence d elementary school teacher and a member of the indus- 
llo ^ rtS faculty * . An , emphasis is placed on developing new classroom activities which 
rhi}r C a VHv^ ren . techn , ol °8y* Students must work out practical solutions for correlating 
"« ! d cla88 r° or n Programs to established segments of the language arts, 
^T^ 8C . ie " Ce * f° C i al 8t y dic , ci ' and reading curriculums. The field work experience 
allows a student to gain first-hand knowledge concerning organization, administration 
and curriculum at the elementary school level. This experience also allows students the 

in elemenmry education. 117 358688 ^ ca P abilltiesand aspirations for pursuing a career 

In less than a year's time, over 25 separate elementary schools in San Francisco 

at Aeir^rtS 6 ? w ° r ^ . 8tud ents to develop industrial arts programs within classrooms 
at their schools. The field work program was just expanded this year to include elemen- 
a y schools other than Frederic Burk. Unfortunately, the demand for supervised field 
work students exceeds the number of students currently ready for this experience The 
numerous requests for Held work Imerns stemmed from te,<*e™ Sla^SSsi JiS 
8aw .. program in action at Frederic Burk or heard about the past developed 
sciplinary-based industrial arts activity-oriented classroom programs. The de- 
mand by local teachers in the San Francisco Bay Area for the college to offer in-service 
f° ur8e „ work re l"ted to the industrial arts in the late afternoon became so intense during 
the Fall semester that two additional classes had to be added to the Spring schedule to 
L“ e aviate enrollment space. Inters in the Elementary Education Cycle 5 Tfeacher 
n«?l f .[° Sr . am ’ after re questing a formal presentation concerning the role of industrial 
a ts in the elementary school early in the Fall semester, overwhelmingly voted after the 
1™"™*°" t0 a8k ^ cal director of -teacher Corps to have their contracts changed 
to include one course inthe Spring semester that dealt with elementary school industrial 
!? atte £ P 16 8tu <lents' request was met by adding yet another course to the 
The Center for -technological Education at San Francisco State College 

clMses otiered 68P0n8ible f&r attaining ** fundlng and faculty positions for the extra 

,«o ° f 1116 m f St 8uccessbjl classroom program outgrowths of the supervised inter- 
? a S P IlS^ eat H Ve h” 8 fi Pu work course was conducted by two students in the area of 
early childhood education. The development of this program, utilizing industrial arts on 
the preschool level, has been outlined below. * 

PRESCHOOL TECHNOLOGY PROGRAM 

- 1 ? 69, f Pr !f cbo< ? 1 ^hnology Curriculum Project was established to explore the 

d f 8ig ? an interdisciplinary industrial arts program for three-, four-, and five-year- 
old children. This year-long study was conducted by two undergraduate industrial arts 
majors from the Department of Design and Industry at San Francisco State College. Mr 
James P. Cowan and Richard J. Dahl worked under the supervision of Mr. John D. Dierke, 
supervisor for one section of the creative arts field work projects class at the college, 
together with Mrs. Lois Shaw Copriviza, directorofthe Education Progress Center Com- 

the^inp? wf eS , ch0 °l r u °* ra ™ l - San Francisco * Four preschool centers, situated in 
the Inner Mission and Haight-Ashbury Districts of San Francisco, were involved in the 
original experimental stages of this program. m me 
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The four preschool centers have since adopted the developed Preschool Technology 
Program and are currently offering concrete industrial arts learning activities to 120 
preschool children on a weekly basis. 

The developmental stages of the Preschool Technology Curriculum Project began 
in September 1969 and continued through June 1970. The first five months of the program 
were devoted to researching the principles, aims, objectives, teaching techniques, and 
learning activity content common to preschool programs, as well as identifying appropriate 
tools and materials for use in a pilot program. Upon the completion of this first phase, 
the emphasis was then placed on the development of industrial arts learning activity pack- 
ages which would serve to strengthen and reinforce the preschool goals and objectives. 

In-service teacher and para-professional training sessions were also conducted to 
familiarize the preschool staff with the content and rationale of the new program. A com- 
prehensive curriculum guide (150 pages) was printed by the two college field work students 
during the summer of 1970 to provide a standardized curriculum for the preschool teach- 
ers and to simultaneously disseminate information regarding the program. Preschool 
teachers in various locations of San Francisco are now using this guide, offering inter- 
disciplinary learning experiences with an industrial arts base to children in eight pre- 
school classrooms. 

Preliminary research conducted in regard to previous industrial arts program de- 
velopments in early childhood education produced little usable information relating to the 
abilities and limitations of preschool children that could serve as guidelines in this pilot 
study. Earlier research and field work experiences done at the kindergarten level by Mr. 
Dahl provided the program designers with first-hand knowledge and insight regarding the 
abilities which five- and six-year-old children have for using basic hand tools in indus- 
trial arts related classroom activities. By scaling down the basic concepts applied at the 
kindergarten level, it was then possible to assemble a working list from which preliminary 
guidelines could be established for developing learning packages. Repeated reworking 
of the earlier developed guidelines and learning packages has since produced a workable 
set of guidelines for use in developing industrial arts preschool learning activities 
packages. 

In order to compensate for social, economic, environmental, cultural, and/or family 
circumstances which deprive children of the motivation and readiness required for suc- 
cessful performance in the public schools, industrial arts serves to help strengthen the 
general aims of preschool education by providing children with real-life experiences that 
allow them to develop an awareness of the world in which they live through the develop- 
ment of auditory, oral, perceptual, conceptual, and psychomotor skills involved in the 
exploration of physical tools and materials. 

A preschool program aids the child by allowing him to experience success in school. 
Successful classroom experiences are provided for through diversified, closely super- 
vised learning opportunities. The Preschool Tfechnology Program, as a functional seg- 
ment of the curriculum, acts to fulfill that need by offering a greater variety of success- 
ful, concrete learning experiences (on an individual basis) than any other single discipline. 

Preliminary indications concerning the educational significance of industrial arts in 
the preschool are very much in support of the Preschool Technology Program. The total 
results derived from the Inventory of Developmental Tasks has given the total preschool 
program, which incorporated industrial arts activities, an abnormally high percentile 
rating. By using information from this test, the behavioral objectives checklist developed 
specifically for the Preschool Tfechnology Program, and a control school in which indus- 
trial arts activities were not offered, a final evaluation of the program’s effectiveness will 

be determined. ...... . 

A number of other innovative industrial arts classroom programs, both limited and 
comprehensive in scope, have been designed and developed by undergraduate and graduate 
students while doing field work at the elementary school level. The number of self- 
designed successful activities developed well supports the rationale for the Interdiscipli- 
nary Industrial Arts Tfeacher Education emphasis in both the Industrial Arts and Inter- 
disciplinary Creative Arts Programs at San Francisco State College. 

REFERENCE 

(1) Representative addresses and proceedings of the American Industrial Arts Associa- 
tion’s 32nd annual convention at Louisville, Man-Society-Tfechnology , 1970, p. 52. 

Messrs. Dierke and Dah! are members of the faculty at San Francisco State College, San Francisco, Calif. 
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Taking Our Subject to the Public Through a 

State Fair Exhibit 

Arthur J. Figurski 



A public relations venture is taking representative Industrial arts in New York State 
and, In a live, vivid drama of educational excitement, placing it in the gras.p of the gen- 
eral public. I am speaking of our annual industrial arts exhibit at the New York State 
Fair. Before we examine a brief historical sketch of this promotional activity, explain 
the organization and mechanics, and then with the help of a slide series illustrate the 
most recent “Exhibit 70," I should like to establish a rather comprehensive rationale for 
considering this type of association function. 

Public education at all levels is experiencing a period of challenge and change, a 
time of accountability and a call for action. About half of the nation's state legislatures 
are engaged in what appears to be a wholesale shearing of aid to education budgets, de- 
spite the warnings of educators that such cuts will drastically reduce the quality of educa- 
tion. Accompanying our educational traumas has been the charge by educational critics 
that teaching and learning should be made more relevant to the lives of the students. 
Tfeachers and teacher educators alike are experiencing this strenuous, but timely, period 
of evaluation and subsequent accountability, and, of course, industrial arts is far from 
being excluded. 

Parents, administrators, and school boards are demanding justification for our pro- 
grams as the schools are now being forced to face the issue of developing a total educa- 
tional package that will meet the real needs of today's youth. “How can your course make 
my boy a better citizen?" “Why do you teach what you teach and the way you teach?" 
“Can you justify the costs of running your program?" These are but a few of the typical 
but pertinent questions posed by parents, colleagues, and administrators. 

The emergence of this educational inquisition has been paralleled by the emergence 
of new curricula, new educational technology, and new consideration given to die student's 
role in the educational process. So, too, instructional innovations and new teaching-learn- 
ing designs are being implemented by industrial arts practitioners as they attempt to 
make their subject culturally relevant. 

Change, then, becomes the constant on the educational scene. Assuming that most 
of this change and redirection is basically sound, is it sufficient to expose our students 
to the excitement and relevance of well-planned and carefully executed programs through 
the classroom and then rely on them to indirectly communicate the new educational image 
to those same critics in the educational community who are conducting on-going, here- 
and-now campaigns? 

Let me answer the foregoing question with a qualified, no! Perhaps one of our biggest 
failures in public education has been a lack of emphasis on pi’blic relations. Yes, you 
may say that we have been concerned about public relations, but how many PR programs 
that really deliver a message can you cite? 

With the exception of the daily teacher-student contacts and the isolated and far too 
infrequent parent-teacher sponsored programs, open houses, or exhibits which are preva- 
lent among the practical arts, we as an educational body, that is, public education, have 
failed to project the school's program into the mainstream of community life. Combine 
our lack of good, well-directed public relations with the negatively skewed efforts of the 
media to present the picture of education and you have a generally misinformed and often 
bitter citizenry. 

If you care to put this hypothesis to the test, take time to approach parent, neighbor, 
or “Mr. Average Taxpayer" and ask a few questions to determine how much they are 
aware of school programs or policies. Then get down to business and ask a member of 
your state legislature, the superintendent of schools, a school board member, or even a 
colleague in another subject area how they view industrial arts. I am sure that many, if 
not all here today, have been in this arena and know the range of shallow, misguided 
responses. 

Are we at fault for the uninformed or misinformed public that has little knowledge of 
why industrial arts is a part of the educational program in the public schools? If your 
answer is “No, we are not at fault," then I trust that you will be able to advance another 
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hypothesis. If your answer is “Yes, we as educators are guilty,” then we surely have a 

challenge ahead. , . . . 

If we agree that education with its many dimensions is a total human process involving 
all segments of society, there is a need for more and better lines of communication be- 
tween the school and the populace, the curriculum and the critics. Our charge is to 
develop and maintain new understandings. The results of this charge will be public rela- 
tions efforts, but the techniques must be as contemporary and dynamic as our subject. 
Those from whom we derive the rudiments of our subject, our nation s industries, are 
alert to the economic and social consequences if they fail to maintain a positive image in 
the public eye. Industrial arts must also present its image if public support and under- 
standing are to be solicited. 

Now that a rationale is presented, a contemporary and dynamic public relations tech- 
nique such as a “state fair exhibit” will be more thoroughly understood. Industrial arts 
teachers in New York State have recognized the challenge of good public relations and 
have, over the past two decades, initiated, nurtured, and ultimately developed the largest 
and most exciting public relations venture in the educational profession. The New York 
State Industrial Arts Association brings the citizens of the Empire State face-to-face 
with its curriculum through a unique public relations activity at the New York State F air 
held annually in Syracuse. Through a student-centered, action-packed exhibit at the Fair, 
the teachers are focusing direct attention on the role of industrial arts In the public 
schools. 




photo by Chapman -Nowak Associates 



Figure 1. An aerial view of the New York State Fairgrounds in Syracuse reveals only half of the huge 
complex which attracts over 500,000 people annually. The New York State Industrial Arts Aaocla- 
ticn*s exhibit is housed in the State Exhibits Building at the lower right or the photo. 



The New York State Industrial Arts Association's “State Fair Exhibit, a unique, 
“take-a-subject-to-the-public” activity, is much more than just another public relations 
effort It is a unified statewide program of marketing industrial arts which has been a 
part of the New York State Fair for the last 20 years and is now the longest running 
educational exhibit in State Fair history. 

It is now a state association function which marshals the talents of students and indus- 
trial arts personnel from the entire range of the profession. Although the stars of this 
show are the hundreds of students who through their demonstrations of activities portray 
an accurate story of industrial arts in our public schools, the scope of this activity 
requires support from teachers, regional industrial arts associations, the Bureau of 
Industrial Arts at the State Education Department, teacher educators, industrial suppliers* 
and school administrators. But this exposition of industrial arts at the State Fair was 

95 






89 



? 



fo^^o/LXwYork ’ deCade Pr ‘° r 10 *' 

HISTORICAL BACKGROUND 

York''lSJw "b Isl^aariK^ lnd S trlal a ™ ' aa <* a « l„ the Central New 
State Fairground. While servine as rhairman 1 *^ 1 !? at tbe newl y reopened 

involved in a program with an «5^eSS3?S t n ? ? exhlbit * 1 realized * at I w aa 
rary scene, a tour of the records of the nasi- b nf rltage ; P ef ° re we look on the contempo- 
that have given momentum to this activity. revea the ideas, efforts, and individuals 

commented one Cent^l^e^Yo^ are doln S In industrial arts,” 

teacher who was involved in thefirat exhibit and til ^e^^.Tr^lSSd? 

during the WoNd'war^uV^T^Il'f T* 8 3 1 ta , rKd up agato after beln 8 closed 
on a show at the Fair WittuL^n 1 ? m ® n be S an t0 seriously consider putting 

arts De->nle m . 001,1301 arraa gements were made for the industrial 

demonstration ma^erials^and^t^Wta^^ 6 ar jf s ^ hoois gathered their machines. 

Fair exhibit Tho v» anC * Projects for display and assembled the original 

through the governor’s guard and in vitedhim m w£t ti? tfl 0 relatlons man; he broke 
first year that the give-awav idpa i» ao ™ bn ] t0 Aspect the booth. It was also during that 

Five thousand ^lendars Va we i re a m^f^ nCeiVe< * and n 8ed 38 3 P ublio rela *™ s technique. 
The back of he calendar read “Visit tte inAit^i P res ® and 8 iven to the spectators. 

The success and excitement an£E*fl^E^ A * s , Sho P 1x1 Your Public School.” 
tion was told that since it was not a V\ e local Industrial arts associa- 

1951, there was no exhlblE n^Jt, at Hw££ rh?£n ^ Sp0n8 ° r 11,6 «*“*• g o In 

from the State Steering Committee on Industr^l Ans The^.P^ ea V SUPP °f t W3S sought 
use of its name to the oroiect and ai«p -ddld « „5 r !* , The Steering Committee gave the 

the Bureau of Industrial? Arts from the State pISS ? 81 £!! Pport * II WCs also ln 1951 11131 

8erV ?his 0 h f 3 8Upervl80r ’ A «*»ur Dudley, now S Ar? *" 0ffered ** 

f 16 hT EdUCa “ 0 " ^P^cnt which .till 
support to the publicity venture Th*> a tional and Practical Arts Association added its 
For 14 years exhl throughout the staEe! 

Ing agencies, provided the leadership rn nian Ar i S Ass ?. ciatl ° n , together with its support- 
at the Syracuse Fair. In 1964 theNew York State^d tWs Labor °ay Week project 
lished and assumed sponsorship of the^ta^FaiVExS 31 ^ Association was estab- 
the annual industrial arts exhihir at rh* ki„ F f/ r f^hibit. The transition was made and 
Industrial Arts AssociX t£SZ£ ^ St3te Fair be0ame a New York State 

WHY CHOOSE A STATE FAIR? 

the International Association 0 of °Sirs ^n^ExDos^H 3 ° r V 0ther sub J ect? Records of 
coun,, fairs In the Unlreh Slates, no, Inclulg^Sty^ 
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over 100,000,000 people visited fairs last year. Fairgoers in New York State come to 
the State Fair to get an annual picture of life and progress in the Empire State. 

When one mentions the word “fair,*' excitement and interest are immediately gen- 
erated through a picture that flashes in one's mind of colorful activities, displays, ex- 
hibits, competition, trading, amusement, and recreation. A good fair has something for 
everyone. Fairs educate as well as entertain; they bring people together . . . people having 
fun, people learning. The New York State Fair has been called the he* c .heat of the state. 
During the week preceding and including Labor Day, it becomes the vunicle for convey- 
ing a vast quantity of thought and feeling to a great audience. 

Each year well over 500,000 people come to the Empire State’s "show and tell,” 
Fairs are for the people and by the people. What better place to launch a major public 
relations campaign? The 350 acres of the fairgrounds portray the achievements and 
progress of man in his day-to-day world. The New York State Fair has therefore become 
a most effective means of promoting industrial arts as it focuses the people's attention 
on the subject's statewide achievements. 

The New York State Fair is people, with well over 500,000 people attending each 
year to observe the hundreds of educational, industrial, agricultural, and cultural exhibits 
and displays. This combination of people exhibiting and people observing makes the Fair 
an exciting place. 

With each succeeding year, the industrial arts exhibit at the State Fair has become 
increasingly successful in bringing industrial arts before the public eye. Selling is the 
name of the game, and that is exactly what the State Fair exhibit does. By bringing in the 




photo by Chapman-Nowak Associates 



Figure 2. Over 65,000 State Fair spectators flocked to the industrial arts booth— a simu- 
lated industrial arts laboratory— to watch students and industrial arts in action. 

hardware that is basic to a general industrial arts laboratory— that is, the equipment, 
tools, and materials that are used daily — and then adding a most essential element, 
human resources, teachers create a simulated school setting. The State Fair exhibit 
becomes the point of convergence for hundreds of teachers and students with primarily 
one thought »in mind — let’s sell our subject to the public. Under the direction of their 
instructors, these students actually re-create a typical industrial arts environment as 
they demonstrate the activities, processes, and techniques that represent some of the 
finest programs in the state. 

The public, in this case the over 600,000 State Fair visitors, are given the oppor- 
tunity to observe in an almost first-hand manner what is happening in industrial arts pro- 
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teachers* ™d sttote "taction’ l ltt f ! 1 ctu f, lly “ me f»ce.to-face with 
In their home schools. Performing before the niihm- U th aStlCally , and dI t igentiy as they do 
and they handle the Job beautifully, “wha, satemen Sese"^^'^^! ^ b ‘ g re3ponsil >“ i ^ 

PLANNING AND COORDINATION 

«on ^dfeTtt'V^ Of F carefhl planning and coordina- 

usually -he person wto «rt£l 71 S?h«ma P nTS£ titT?^"""" * * he ! xhibi '- 

support of all kinds. P V ' conferences > including the State Convention, to solicit 

ment'Td ^pSes'toSftoo^ schSSst' ^acher participants brought equip, 
arts suppliers began todonate materials and thence U3 ! y * local and nadonal industrial 
these vendors ar! £22 Iri*' “ ”» *■ ”*** P‘ e<xs °< equipment Today, 

sentatives to the fairgrounds to help set un thp ® tion ^ v ® n ^ e “d even send their repre- 

ordinated into the exhibit booth. quipment are necessary, and these are co- 

orgaS° r th?ir th s e tudente ^ribm'SrataTtiwS^ I" 3 f ^ Y ° rk Stare "° uld 

Fair. Since different schools were reowseSted^ch^^if 16 ^ partlclpation at *e 
representative industrial arts work. P ed each day * there was a wide range of 

and R°^ y,^4 dnl 1 ^t^ig!‘‘T! n T Ch f le8 Smlth *«” Otishany, New York, 
the technlcalMlen^rf^Musnl^^^teacher^'dtevcoonfcwretfth 6 ' 3 dta r!° n - Usin * 

d P L a rces aC ,?l a ?ySsno eS r ia,ly P ^S^ls° Vrea't 



EMPIRE HAPPENING 

and Progress!” ^otlentirely dtrou^cohmtd 1 *** 11 * W |f IT? 16 Em P ire Happening: People 

the chosen activities into ^rvli industrial arts teacher consultants developed 

during *" SMte Sir week ^o experiences that students could easily demonstrate 

aonaofwoS? rn a »Mcfm„Sf ma3 , 3 techniques, which included combine- 

woods, plastics, metals, and graphic arts, placed the students on simulated 
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assembly lines where they manufactured thousands of quality products as spectators 
watched in amazement. For example, 3,000 tic-tac-toe games were mass-produced 
during the seven-day period. A wood base moved along the assembly line, being machined 
at various stations and ultimately merged with the red and yellow pegs that had been 
inlection-molded. Together, these components were sent to the packaging area where 
the shrink packaging technique placed the finished product in a pre-printed folder that 
carried a PR message. All of the manufactured items were given to lucky spectators. 




Figure 3. Two young students operate a plastic injection molding machine as part of the 
line production of tic-tac-toe games which were given to the spectators. 



Students and teachers from elementary, junior, and senior high schools from all 
areas of the state were coordinated for actual participation at die exhibit. Eac iday 
different groups of students representing from one to three school districts assumed the 
responsibility of demonstrating the pre-planned activities. The participants, numbering 
close to 170 students and 30 teachers, represented 13 school systems. 

Some of the schools brought their own activities which complimented those that had 
been planned by the exhibit committee. Fifth graders from Maple Elementary School at 
Williamsville, New York, manufactured unique memo pads on their day at the r air, ana 
the enthusiasm ran high. Bringing these boys and girls to the State Fair was a cooperative 
venture sponsored by their school, the State University College at Buffalo, and the 
Western New York Industrial Arts Association. These students had operated a manufac- 
turing enterprise back in their school as a result of an experimental program conducted 
bv the college and now transferred their entire company s operation to the State Fair for 
a repeat performance for New York State taxpayers. Tfeacher educators, the school 
principal, and parent chaperones were all on hand to promote their project and, of course, 

^^Anotoer Spectacular show was brought to Exhibit 70 by the teachers and studente of 
the Greece Central School District No. 1 from Monroe County. Greece mobilized its 
forces to present student work in photography, plastics, 1^ ^ertechnology, 
nology, and construction. A photography exhibit included highlights of a core project 
which evolved into the design and construction of a press box and refreshment stand f 
the high school Athletic Club. The series of student demonstrations conducted by 
the Greece students using their own equipment included materials testing, ^Jgine aMlysis, 
solar cells, and thermo-electric generator and solid fuel rocket testing. These attracted 
large crowds of spectators, as did all of the activities. 
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The exhibit booth was like an ever-changing kaleidoscope as each new group of 
students performed their own or the pre-planned activities. Other instructors brought 
such activities as letterpress, offset, and silk screen printing, drafting, and metals fabri- 
cauon. A parent of one of the Greece participants, who was the District Printer for the 
school, assisted the students in theuseof the offset press in printing and producing memo 
pad souvenirs for the Fair visitors. 

For the past two years, John Loss, an industrial arts instructor from Lewiston- 
Porter Junior High School in the Niagara Falls area and currently chairman of the 1971 
State Fair Exhibit, has arranged for a student’s parents to accompany his group to 
Syracuse. The father and son team effort and the ensuing adult assistance, guidance, and 
direction given to the other students was rewardingfor all involved. Involving the parents 

in our communities in such an action program extends our public relations efforts a 
long way. 

A large static display of student projects and activities from selected schools and 
regional project exhibits provided a colorful and eye-catching background for the activity. 
To one comer of this display, a sound-slide show presented an even broader image of 
industrial arts in New York State as programs from all comers of the state were pro- 

JCClvUt 

UNIQUE OPPORTUNITY 

The positive dimensions of the State Fair exhibit became infinite. The effect that it 
m ® tudents * teachers, parents, and the general public could not be specifically iden- 
tified. In many cases, the student participants would not otherwise have had the oppor- 
tunity to travel to Syracuse and see the Fair. Meals were provided for all participants 
through the exhibit budget and were taken at the 4-H Cafeteria. Although they worked at 
tne exhibit, the students were given time to see and visit the hundreds of cultural, agri- 
cultural, educational, and commercial exhibits and, of course, enjoy well-known celebri- 
ties and entertainers and the midway. The New York State Industrial Arts Association 
awarded each participating student a certificate of merit and an exhibitor’s ribbon. These 
were sent ro their respective teachers and principals for signing and distribution, perhaps 
during a school assembly program. The “Exhibit 70” committee also took pictures of 
each school group and coordinated publicity releases to the various hometown newspapers. 

htuuents and teachers from all secrions of the state were involved in a genuine inter- 
action of adult and youth, working together 'o promote their subject. In addition to many 
lasting impressions formed by both teachers and learners as they worked together in a 
climate of mutual respect, it was obvious that the audience, sometimes lined up three 
deep around this beehive of action, was also fascinated as they watched these energetic 
and enthusiastic youngsters. One could sense the interest generated by the exhibit lust 
by observation of the spectators. Many would stop to talk with the teachers and students, 
the discussions usually revealing a single most important reaction — if what is taking place 
here at this exhibit is actually what industrial arts is today, then indeed industrial arts is 
providing a happening, a rich educational climate in our public schools. 

It is certain that each person who came within hearing range of this activity-oriented 
exhibit was attracted by the sound”, of the equipment that the students were operating. 

It is also certain that each of the over 65,000 visitors took something home* a student* 
ptodu ^* a visitor s card that they printed themselves, a pamphlet entitled, 
ay Your ^hild N^eds Industrial Arts," or a new and up-to-date understanding of what 
mdustrial arts is and why it is an important part of today’s public school program. 'Tiese 
tangible souvenLs or these ideas will long be remembered for they are the results of 
being exposed to a curriculum that was moved from the classroom to the citizens, from 
the school to the public. 

The State Fair exhibit provided a magnetic environment of excitement and activity: 
it was characterized by a learner-centered atmosphere where student and spectator 
interest and enthusiasm prevailed. Many lasting and positive impressions were formed 
as a result of this blending of wholesome learning environment with the genuine inter- 
action of teachers and students working together to promote industrial arts. Students 
will long remember this day at the Fair as they combined fun with public relations. 
Teachers continue to reflect on the opportunities they had to meet the Fair audience face- 
to-face and discuss their subject. Never was industrial arts presented to so many in 
such a brief period of time and with such realism. 

These impressions would be time-tested, but it was certain that the industrial arts 
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exhibit at the New York State Fair brought the public in contact with a subject that is pro- 
viding a happening educational experience for youth in the public schools of New York 
State. Could such a public relations activity be one of your state association functions? 

Mr. Figurski is a member of the Deportment of Industrial Arts and Technology faculty at the State Uni- 
versity, Oswego, New York, and was chairman of the NYSIAA Exhibit at the 1970 New York State Fair. 
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Pending Disaster- A Need to Reappraise Values 

Raymond H. Larson 



mendous growttsince^ts foceptton hi ^Unked'sr'T 3S ladustrial arts has realized tre- 
movement of both the number of location^ and number been 3 steady u P ward 

strong odds. There were times when rhe nHHc an. T^ r ° f f^nts in the face of rather 
vival, but industrial arts did survive and incroaQPH^^^ 8 disci P line threatened its sur- 
terns of America. and increased its influence in the public school sys- 

promifes froVwkhiT^ ls able t0 C0 P e wi * corn- 

abort industrial arts, at least at the senior i T ? t !T dencles » if not checked, will 
urge, because of federal funding, to become rra^ The f e two movements are the 

of the non degree instructor to tSf sSoaXTlevei? indUStrlal tralnlng 311(1 * e return 

had not been committed^Treform schro^tlw^ as . Crade training for those who 
early manual training schools' main oblectiv^wa?^ likewise could learn a trade. The 
because of the tremendous expansion ofAmw,! ? development of employable skills 
of apprenticesnip and the stomg^of skuSS and u? e CMs equentWdown 
beginning, the general education concepttls'o geminate" 0 " 1 ^ 8 ° meWhat ****»*te 

induce Mays (Ref^i) 1 t^v^^^^^de^elOTr^h^ of industrial Education was to 
Society for the Promotion of Industrial P 5 0paganda work of the National 

titat it was necessary to eSLSS? it8 ™ mbers Seemed t0 *** 

anTth Sr ^ t0 ^ ~ repercussiws^mOTg^ea^ers^at^^sttators^ 

indus^iaT g a e rte ^th^SbUc^S^of®^ Unhed stm! ‘T °" ** deveI opment of 
dual teacher education departments The chairml d 5 tates * /his enactment created the 
ally-oriented. The courses, of necessirv in .rZ T °! these Apartments were vocation- 
were vocationally slanted. Likewisl\ese ^tnI^K/2l!Si rSement ° f the ins tructor, 
vocationally oriented and certifiable. Thev turned ft in- th em P lo y staff w ho were 

tions of leadership by virtue of the doctor ^ bulk of those advanced to posi- 

mitted to the philosophy of industrial arm an H g e * ^b e product was not always com- 
eral education. The law a °so re a uTr^ m0S J t “rtainly not industrial arts as g S- 

under the Division of Vocational Education lon ' wllich Was usually administered 

an assistant supervisor of trade and Industry 'tU^h artS superviso r was actually 
industrial arts supervisor might vis"? an indu^T 5 ?^' Under these cond itions, the 
way to or back from an assignmentnormaHo?^ a if f tS program nowand then-on the 
trial training. The Smith-H?ghes su P ervlsor of trade and indus- 

the extended term of contract and th^nav ^ f°r reimbursement of teachers’ salaries 

Slob the W ° rking and flnanclaI status of die ?w? arlastS e f X P enses ' whlch tended to 
teachers. uie two areas in favor of the trade and industrial 

tended to “esTabliTh fn foVeyef ofadSinteStow n° Catlonal Assoc iation 

teachers that industrial arts was, in fact trade 2aiiiL P m * and some industrial arts 
deserted to vocational education believina innf.if / / g ‘ Many industrial arts teachers 
in the many desertions was the potential of iner^!^/ artS ^ as doomed. Another factor 
federal reimbursement of a portion of Se vocatSial frS^ f f 1 *? beneflts by virtu e of 
Sputnik, which was to startle the wiw w u ^? de teacher's salary, 
for greater emphasis on mathematics and scien^ Ad^ schoolmen's demands 
foe stampede. We were told indusrriai mo , , Administrators and schools joined 
drastically curtailed within five years. 1 ld be phased out of the public school or 

tions T usually foo^T' rf* 1 relmbu . rs . emen t of activities a n d func- 

vocational people mainly, that indSstriaf artS wLm bt^? 1 a ^ te * We are told again, by 
seriously curtailed in foe near future. 6 P based out of the high school or 

c ° unsel ° r who, Suse onheiro^preSSsandMrent 8 ^” 1 ' f rlncipal and SUidance 
a« a bl e SM de„ B ,o pr epa re ^ 
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education by society— status, financial return, and the fact that one of the criteria for 
judging the quality of a high school was the percentage of the graduating class attending 
college— made it difficult for the principal and counselor to do otherwise. 

In the face of these and other power-group pressures, industrial arts continued to 
grow in both quantity and quality of offerings. There can be little doubt that the diversions 
served to discourage many young teachers and caused a number of superintendents to 
consider the discontinuance of industrial aits in their schools; they also served to call 
to the defense of industrial arts many strong advocates of industrial arts as general educa- 
tion. These antics produced experimentation and encouraged what proved to be a most 
healthful discussion. Many teachers were led to re-examine the subject area carefully 
and to restate in more definite terms the values and aims of industrial arts. 

The above has been reviewed merely to show that industrial aits has beer, able to 
resist the destructive forces from without. Will it be able to resist the forces from 
within? Or will the culminative effect of the product of the dual vocationally-oriented 
industrial teacher education departments prove too great a challenge? Without relinquish- 
ing its claim to great general education value, can industrial arts adjust to the modern 
needs of the secondary school youth of America? 

History would indicate that industrial arts leadership has the ability and the defenders 

essential to meet the challenge. . 

Today society seems to have arrived at a concensus that not everyone needs or should 
have a liberal arts or the customary professional higher degree. Some of our most 
intelligent youth are among the drop-outs. Many of these young people could profit from 
and should be brought back into the mainstream of education. A restructured track is 
needed in the high school for those who do not yet know what they care to pursue as a 
life's occupation. There must be increased emphasis on guidance and occupational infor- 
mation. Our youth demand an increased emphasis on identification of the individual. The 
shorter work week is a reality. Earlier retirement, both forced and voluntary, is socially 
acceptable. Increased leisure time will be forced upon more and more individuals. 

The Morrill Act (1862) "dignified applied education by establishing agricultural and 
mechanical colleges to prepare students for the ordinary pursuits and professions in 
life." These Land-Grant colleges were instrumental in establishing the general pre- 
vocational approach as an acceptable adjunct of secondary education. The development 
of entry skills in occupational clusters is favored rather than saleable skills in specific 
occupations, which should be mandated to post secondary area vocational schools. 

Even so, there are some in education who would reduce industrial arts to the elemen- 
tary and junior high school levels. It would be a disaster for our society to abort the 
general education concept of industrial arts at the secondary level, especially since the 
pressures among our youth seem to tell us otherwise. Our young are demanding more 
emphasis on how to relate to one another than on how to make a living. They want a 
greater understanding of our total environment. The shorter work week and earlier re- 
tirement, which now appear inevitable, seem to place a new responsibility on the educa- 
tional system to adjust youth to these facts of life. All areas, not only industrial arts, 
will need to place greater stress on educating people to more fully utilize the time periods 
when they are not producing. It would seem guidance counselors could aid youth to a 
greater extent by considering more carefully the imbalances between aspirations and 
actualities, the patterns of education and the requirements of the jobs, and the college 
degrees and the pattern of employment of our citizenry. Research tells us success in 
college, or in life, for that matter, depends largely on how well a student achieved in what 
he did and not on a particular pattern of experiences. College preparatory tracks seem 
to be indefensible. There is evidence a vocational school graduate and/or drop-out can 
succeed in college or in life as well as a high school graduate. No experience is sacred. 
The quality of the experience is the important consideration. The newer educational 
approaches as reported in recent literature seem to provide a fertile atmosphere for new 
dimensions of industrial arts as a general concept at the secondary level. 

Programs have been developing on the college level which indicate a renewed interest 
in industry as a social force. Undergraduate collegiate classes, broadly titled such as 
Modern Technology and Civilization, and college graduate courses, broadly titled Thchr 
nology and Man, are attracting a major segment of the student body at both levels (Ref. 2). 
In fact, these offerings are growing faster than \hey can be adequately staffed. The purpose 
of these offerings is to show that technology exists to meet the needs and social goals of 
the people, to help people understand that technology can create problems while it at- 
tempts to free man from burden and pushes him further into an era of abundance, often 
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a C part. S ’ problems ' and advancements the highly industrialized era of which they 'are 
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We fegln developing teachers for specific functions. 

SS5S- 

iounaanon level in the four cluster areas; concentration in two cluster 
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areas; and possess 2000 hours of general work experience, wage-earning < 
sundry kinds sufficient to permit an individual to relate to the world of work. A secondary 
vocational- technical instructor should bring to the classroom the experiences of a n a 
tion level in the four cluster areas; a concentration in the cluster area of chosen special- 
ization; 1000 hours of supervised occupational experience; and an internship at a post- 
high school area vocational-technical school. 



Figure 1. Proposed Levels of Preparation for Industrial Arts Teachers in the Seventies 



BASIC CORE: 60 Quarter hours professional and inter-orea courses (16), technical courses in f °v f 
clusters’* (32), electives from other courses that will make the core meaningful to a specific level ( ). 

REQUIRED FOR ALL LEVELS OF CERTIFICATION 


I — T 

ELEMENTARY LEVEL: 

24G.H. Concentration includ- 
ing approximately 12 quarter 
hours in each of elementary edu- 
cation and special education 
courses* 

.... . L 




JUNIOR HIGH LEVEL: 
24Q.H. Concentration 
which includes specially 
designed professional 
courses for junior high in- 
struction in innovative pro- 
grams (12) and specially 
designed manipulative 
courses (12). 






i 

SENIOR HIGH LEVEL: 

24Q.H. Concentration two 
cluster areas of 12 quarter 
hours each plus acceptable 
wage-earning experience. 


SECONDARY VOCATIONAL-TECt 
24 Q.H. Concentration including 1 
of supervised industrial work experi 
plus six weeks full-time or twelve > 
time internship at an area vocation 
school (8). The 12 elective credits 
to be advanced industrial courses ii 
area of specialization. 


■iNICAU 
1000 hours 
ence (16) 
weeks half— 
al-technical 
in the core 
n the chosen 




SPECIAL NEI 
24 Q.H. Coi 
woik in spec 
quarter hours 
institutional! 
groups needi 


EDS SPECIALIST: 

ncentrction including course 
ial education totaling 24 

disadvantaged, handicapped, 
ized, and other individuals or 
ng special considerations. 



•CLUSTER AREAS (1) Graphic Communication, (2) Construction, (3) Production and Manufacturing, and 



(4) Energy and Power. 

Adopted from suggestions of Dr. William Kemp, Chairman, Industrial Education Department, St. Cloud 
State College, St. Cloud, Minnesota 56301. 



Figure 1, Proposed Levels of Preparation for Industrial Arts Teachers in the Seven- 
ties summarizes the backgrounds suggested at the various levels. A review of college 
catalogs reveals that the basic core of 60 quarter credits which would be required at all 
levels has more depth than is true today at a number of colleges and/or universities. The 
basic SL is suSently strong to permit a person graduating with the requirements 
specified for the junior high, senior high, or secondary vocational- technical levels to 
teach in the general shop concept of the small school system. This person would be better 
prepared for this task than 90% of the industrial arts instructors doing this job a. the close 

° f ^ThfalSraaS've at the elementary level of industrial arts negotiating a stronger input 
into the education of elementary majors should be considered. Some elementary school 
principals contend this is the more acceptable approach at this level. elementary 

There is the possibility of reducing the number of levels by combining the elementary 
and junior high levels. There is strong opinion that the young people at these age levels 
are more alike than different and that a person with a similar experience background 
could effectively guide the development of youth at these ages. 

The generalist and the quasi- specialist are both needed at the secondary level. The 
generalist projects industrial arts for its guidance, recreational, and career awareness 
values to the total high school community. The objectives of this offering could well in- 
clude an appreciation of industry and die people who make industry tick, a humanizing 
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n^pla^ing Z society®. ^ rather *“ Creasing the polarization which is 
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a «? during the seventies. One thousand hours of s^S^H n Ve Jf Pmen i within indus «ial 
with a bachelor’s degree would be far more than rnmnav M° r ^ ectec * work experience 
ence required at to post-seoondaS teXwiton, TS*.,? ? e longer trade d*Pdri- 
More vocational education leaders parh uooy a professional degree* 

prerequisite on the secondary level These vZtinnaU th ® bacheIor ’ s degree as a 
tiiat trade experience is a necessa’ry SahfiZon nn i^ *1* even more insls ^nt 
there is good evidence that vocational leaders ar*» wfinnS^ 0031101131 * eve1, However, 
supervised trade experience than thev would nfaffH lling to accept a shorter period of 
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thing is sure, the times aheia demand a more^rches r^rH^ SC ? 00ls lnvoIved - One 
our young people. m orchestrated approach to the education of 

Amendments 3rtS through the Vocational 

mise, and a willingness to accept prevocarinil^H t0 ch f . nge » a willingness to compro- 
tive of industrial arts will clear the way for grear Skl11 de yelopment as a preroga- 

Industrial arts has survivL - 1 IS § t ad vancements in the seventies, 
lenge of the changing times There ^ lf U modernlzes to meet the chal- 

industrial arts to make its uniaue conrWh?.H "» always w111 be the educational need for 
of industry m our indusiL^ education-the interpretation 
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education. To do less will PxovedisaZoufnTo^vl?/ J secondary vocational- technical 
cational program. Let us not Set Ise Industrial arts but to the total edu- 
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There are 13 institutions in Tfexas which offer degrees in industrial arts education. 
These schools, located in all areas of the state, and their respective departments and 
department heads are listed below. 



Dr. Jerry Drennan, Head 
Department of Industrial Ed. 
Station ACC, Box 8107 
Abilene Christian College 
Abilene, Tfexas 7960 1 

Dr. Welcome E. Wright, Head 
Department of Industrial Ed. 
East Tfexas State University 
East Tfexas Station 
Commerce, Ifexas 75428 

Dr. Stephen V. Randel, Director 
Department of Industrial Arts 
Sam Houston State University 
Huntsville, Tfexas 77340 

Dr. Victor L. Bowers, Chairman 
Department of Industrial Arts 
Southwest Tfexas State University 
San Marcos, Tfexas 78666 

Dr. Charles Underhill 
Industrial Education Edpartment 
southwestern Union College 
Keene, Tfexas 

Mr. William C. Leavitt, Head 
Department of Industrial Arts 
Sul Ross State College 
Alpine, Tfexas 79830 

Mr. James Leeth 
Industrial Arts Department 
Tarleton State College 
Stephenville, Tfexas 



Dr. Earle B. Blanton, Director 
Department of Industrial Arts 
Box 5326, NT Station 
North Tfexas State University 
Denton, Tfexas 76203 

Mr. Walter J. Hall, Head 
Department of Industrial Arts 
Prairie View Agricultural and 
Mechanical College 
Prairie View, Tfexas 77445 

Dr. James Boone, Jr., Head 
Department of Industrial Ed. 
Tfexas A & M University 
College Station, Tfexas 77843 

Dr. A. F. Gross, Head 
Department of Industrial Arts 
Tfexas A & I University 
Kingsville, Tfexas 78363 

Dr. William Forkner 
Department of Secondary Ed. 
University of Houston 
Houston, Tfexas 77004 

Dr. Wallace L. Johnston, Head 
Department of Industrial Ed. 
Applied Science Building 
West Tfexas State University 
Canyon, Tfexas 79015 



The major bond between these institutions is the strong, active professional associa- 
tions which incorporate the faculties and students of the colleges and universities. The 
sharing of ideas and professional encouragement is common. 

The Tfexas Council on Industrial Arts Tfeacher Education is composed of the faculties 
of the institutions in Tfexas. Two major meetings per year constitute the itinerary. A 
two-day meeting in the fall provides time for presentations and discussions of topics of 
current activities and common concerns. A business meeting with some presentations 
takes place at the annual industrial arts teacher's conference sponsored by the Tfexas 
Industrial Arts Association. 

The Tfexas College Industrial Arts Association is an organization of the industrial 
arts students at each of the institutions. The local industrial arts club is the charter 
organization. Two meetings per year occur, one in the fall and one at the annual confer- 
ence of the Tfexas Industrial Arts Association. The fall meeting is an all-day affair which 
plans for the activities of the year. The winter meeting is primarily a business meeting. 

Industrial arts programs in Tfexas vary from those which have a rich historical back- 
ground of over 100 years to those programs which have developed within the last decade. 
All of the institutions offer basic laboratory courses in the areas of power, electricity- 
electronics, drafting, metals, crafts, woods, and graphic arts. Other course offerings 
include professional courses, design, instructional media, materials and processes, and 
other selected areas. 

Each school within the state has the distinction of having developed expertise in some 
area or field. Some of these areas include metals, printing, aeronautical concepts. 
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F^ure 1. Industrial arts students participating in social homecoming activities. 
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Dr. Drennan is a member of the faculty at Abilene Christian College, Abilene, Texas. 
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AIASA 



American Industrial Arts Student Association 
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Evaluation of the Industrial Arts Program 

Walter Comeaux 



Throughout the past year, in which I have served as President of AIASA, I have had the 
opportunity to visit many places and meet some of the nicest people I have met in my 
entire life. Two interesting events which I attended were the 1970 White House Confer- 
ence of Youth in Washington, D.C., and the Man - Society - Technology program which was 
held in Houston, Tineas. These events, along with several others, provoked my interest 
in industrial arts. I saw not only the strong points in the industrial arts program, but 
also the weak points. The two major areas which need improvement are the communica- 

tions lag in industrial arts education and promotion of AIASA club activities throughout 
tne united States. 

You know, one of today's most popular breakfast cereals came very close to being 
dropped by its manufacturer shortly after it was introduced. This incident occurred in 
the late 1920 s, and the company concerned was a flour manufacturer who had decided 
to go into the cereal business. This company spent a great deal of money and devoted an 
extensive amount of time to develop what they believed to be the best new breakfast cereal 
to come on the market for many years. However, they made the mistake of using the 
same sales approach as in selling flour. Naturally, their cereal product did not sell. 
After much discussion and consideration, the company decided to make another attempt 
t selling their product, using their own home area as a test. Instead of the traditional 
S uYu a PP roac ^» company made advertisements on radio by using a catchy new Uncle 
which was repeated over and over again. In just a short time, sales of the cereal in die 
test city zoomed. 

The company found that even though they had a good product, it would not sell until 
they got the story across to the people who would buy it. 

„ . Bey °™} a doubt » is one of the major problems facing industrial arts education 
today. This communications lag exists in all areas of our program, but as I see it, the 
three crucial areas are (1) public understanding of our programs, (2) professional oppor- 
tunities, and (3) counselor information. 

The lay public today does not understand our industrial arts programs, and no matter 
how much we talk about the similarities and differences between industrial arts and voca- 
tional education, they continue to group these together. To most people, industrial arts 
is nothing more than watered down vocational education. To industrial arts educators, 
as many of you are, this should not be so. 

Even today, vocational courses are still considered second class education in many 
communities. There are many people who feel that these courses are needed, but in 
most cases they consider them needed for someone else's children, not their own. 

My second point, professional opportunities, is depicted perfectly in a recent editorial 
which pointed out the inadequate number of industrial arts teachers ind the fact that this 
problem will grow worse in the future if action is not taken immediately. While it is true 
that we ack teachers, there are many competent and qualified industrial arts teachers 

"w°h^i 0( i ingf0r b ! tter ^ obs * ,? lnce this editorial appeared, teachers have been saying. 
Where do these openings exist? A solution to this problem would be some type of sys- 

by whicb teachers could be matched to jobs. I have noticed that the AVA and the 
AIAA have made attempts to help employees and employers to get together, but I feel that 
tnese attempts have not been publicized adequately. 

My third point of interest is counselor information. Industrial arts education has 
done an extremely poor job in making available to counselors necessary information with 
regard to training programs, job opportunities, and placement in the industrial arts edu- 
cation field. However, the teachers are also at fault. They have been slow in supplying 
counselors with the kind of information needed. S 

I have stated three examples of the communications lag which exists in our field. 
To overcome any one of these requires time, money, and most of all, interest from every- 
one concerned with industrial arts. * y 

Finaiiy, the second major area which needs improvement is the promotion of AIASA 
Club activities. To me, this is the most vital problem facing us this very day. The Amer- 
ican Industrial Arts Student Association has been in existence for about six years, but I 
am sorry to say that it has not yet provided its club members with enough stimulating 
opportunities. The cause for this is thelaclr of concern among some of you who are sitting 
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„ . , - You are probably saying to yourself, “I don’t have to worry about 

and others mightbe saying, "Why should 1 promote AIASA? It will be of no bene- 
roustsayyou are wrong, it is you, the members of AIAA, who have the 



in the audience today. 

AIASA," ' 
fit to me. 

responsibility of seeing that AIASA exists. Several people have already assumed re- 
sponsibility, Dr. Edward Kabakjian, Mr. Phil Schooley, Mr. Samuel Powell, Mr. Andrew 
Gasperecz, Mr. John O. Murphy, and Dr. W. A. Mayfield. These men have demonstrated 
their interest in AIASA, but alone these men can not bring about a change. They need the 
help of all of you, and they need it today. 

AIASA is a very good student organization, but we are trailing most other national 
student organizations by far. If you do not think so, look at the other organizations, 
l ake, tor example, the Future Farmers of America. When a member of the FFA is 
elected to a national office, he not only has the privilege of serving as national officer, 
b . ut h< L iS P rovided with the most adventurous year of his lifetime. In only twelve months, 
the officers travel more than 200,000 miles to promote their organization’s programs, 
and I know of no better way of breaking a communications gap than by having the students 
themselves making public appearances. Other clubs, like the Future Business Leaders 

0 / , Am ®f ica and J* 16 Future Homemakers of America, provide similar opportunities for 
their officers and individual members. 



AIASA will never be able to compete with these organizations or to offer industrial 
erts students these opportunities until it has a full-time professional person acting as an 
administrator at the national level. It is unreasonable to try to operate a national student 
organization with the same procedures as a committee of the AIAA. In other words, this 
association cannot progress until you and the members of the executive board of the AIAA 
AIASA as an organization and not a committee. Furthermore, the progress of 
AiAoA in comparison to business education, trade and industrial education, vocational, 
agr. culture, and home economics youth groups reflects very poorly on the industrial 
arts education profession. 

As you can see, we must begin to re-evaluate the direction in which we are heading. 
We must institute new practices and philosophies, but only lasting ones which will benefit 
club members for many years to come. If this is not done, then the chances for AIASA 
to survive are very slim. 

AIASA can exist only with your support. Although it is a group responsibility, the 
opportunity for service is also an individual concern. You and I must begin now. We must 
devote time, and we must dedicate our lives to improving our organization. Each minute 
is a precious one, for it shall never be recaptured. We must live our lives, for we shall 
not pass this way again. 



For yesterday t s only a dream, and tomorrow is only a vision. But today well 
lived makes every yesterday a dream of happiness, and every tomorrow a vision 
of hope. Look well therefore to this day. Such is the salvation of the dawn.’’ 

Mr. Comeaux is president of the AIASA and is from Acadiana High School, Lafo/ette, Louisiana. 



The Role of the Club Sponsor 

W. A. Mayfield 



The one factor that determines the effectiveness of student clubs seems to be the 
sponsor. If the sponsor is the key to successful student activities, how must the sponsor 
perform to achieve desired results? In attempting to answer this question, let us con- 
sider areas that frequently appear in the problem category. 

First and foremost, the sponsor must function indirectly in almost every situation. 
From an indirect position, he must be involved in planning, organizing, leading, and in 
some instances controlling. The fewer the restrictions placed upon the participating 
students, the greater the potential of the group. This is not to imply that there should not 
ce anv group control. 
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A SPONSOR’S DREAM — A BETTER TEACHER 



1. He 

2. He 

3. He 

4. He 

5. He 

6. He 
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10. He 

11. He 

12. He 

13. He 
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is a teacher that students are attracted to. 
is a teacher who enjoys working with students, 
is a teacher who knows his students, 
is interested in every student, 
is able to listen. 

is able to communicate with students. 

is a teacher who challenges the future 

is interested in tieing the school and community together. 

is a teacher who knows how to share with his students. 

is an asset to the profession. 

is willing to learn. 

is always searching for human potential 

knows how to make students aware of the advantages of the system. 
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He is all of this and more because he chose to be a sponsor — because he wanted to 
be a better teacher. 

Dr. Mayfield is on the faculty of Texas A&M University, College Station, Texas. 



Sponsors have, or shouldhave, anindirectfunctionin student organizations. Yet many 
advisors believe that they should have all the decision-making and planning responsibility 
of the organization. Generally, this based on the thought that there would then be no room 
for student error. This concept goes against both educational method and our experience. 
We have been taught that it is only by having the opportunity to make wrong decisions 
that pupils learn to make right decisions. If an organization professes to be student- 
centered and support student activity programs, then the student must not be left out of 
the development and planning of either the organization or its programs. 

As is true in any group, everyone will not have the opportunity to be heard but rather 
will be represented by another. The student who represents his peers is the student 

leader. Where do student leaders come from? 

Traditionally, there are three approaches to the selection and development of student 

lenders* 

One method, which is incorporated most often, is that of "developing the elite.” This 
assumes that student leadership comes from the more elite school inhabitants. 

The second method, which seems more acceptable, is that of selecting and develop- 
ing those students who demonstrate personal attitudes which tend toward leadership. The 
resulting effect is much the same as the previously mentioned method, individual leaders. 

A third and more acceptable concept is that of developing group leadership techniques. 
This is a cooperative effort which involves more of the individuals in the leadership of 

the organization. . 

If we look at the basic reasons for student leadership study, to instruct new members, 
to continue development and growth of the organization, to build the philosophy of the 
organization, and to bring about more uniform practices between like organizations, then 
we can recognize that the group method of leadership more capably fits the situation. 
The development of group leadership does not mean that there will be more chiefs and 
no Indians, but rather that the Indians will be in a position to help and possibly assist with 

the responsibilities of the chief. . 

Learning activities in leadership should contain instruction in the organizational 
structure of the group or club, the objectives and purposes of the organization, and com- 
munication. Leadership development or training is a continuing process of the organiza- 
tion. All levels, national, regional, state, and local, have this responsibility. 
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Aerospace Education 
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Aviation in Industrial Arts Education 

Marion P. Stevens 



The teaching of industrial arts has changed, just as the entire spectrum of education 
is changing. However, one cannot help but smile when we read today about making educa- 
tion “relevant ” 1 think back to someof the ideas we studied 25 years ago, ideas by such 
men as Charles Prosser; ideas suggesting we educate the “other 60%’ \ 
educational changes by men such as Bell, Wilber, Bouser and Mossman, Braden, Warner, 

SelV The last ^>VIA A* Convention I attended was in St. Louis in 1949 as a member of an 
Eosilon Pi Tau initiation team. The main convention speakers then were concerned with 
the “crisis in education.” I believe we still have a crisis and evidently will continue to 



have one as long as we have education. 

1 am here today to speak to you about aviation education, 
interested in aviation education, you may ask? There are over 
that offer aviation education courses. These are not courses 



Why should the AIAA be 
1000 high schools today 
to teach flying; they are 




more of a general introductory, exploratory, careers type program Many schools do 
offer a flight experience (not pilot training). Many offer shop experience in an airframe 
and powerplant mechanic program. Several schools now have avionics programs (avionics 
is a fairly new word coined from combining aviation and electronics.) 

On the junior college level, there are 198 aviation programs, and we now have iden- 
tified 27 four-year colleges with an aviation curriculum (not counting aeronautical engi- 

neer i n have still not explained why the AIAA should be interested in action education. 
Forty-five percent of the aviation teachers in Kansas, which has 44 high school aviation 
courses are industrial arts teachers. We find this figure holds true throughout .the na- 
tion. The president of the Kansas Aviation Tfeachers Association ^ Verne Herirteson, 
an industrial arts teacher. Aviation is tied in very closely to the industrial arts move- 
ment, and it should be. It is relevant to today’s educational needs. It is not compatible 
with any theoretical ideology as advanced by a fuzzy-headed social science professor who 
has never been out of 0 e classroom to see what makes this old world go around. 

1 would like to spend the rest of my time acquainting you with a new aviation organi- 
zation which can be of tremendous help to you if you will just let them know you want infor- 
mation and help. The organization is GAMA (General Aviation Manufacturers Associ - 

tion). 
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In addition to the materials just mentioned that are of interest to communities, I 
would like to present material that has been developed by the education committee of 

GAMA for your use. . . , . , 

Last year, a $20,000 grant was authorized for a study of aviation educational guide- 
lines by the American Association of Junior Colleges. This study has been completed 

and accepted by GAMA. . 

The report in brochure form has been produced. Though its primary audience is 
junior colleges, the report will be useful to educators in full-term colleges and high 
schools that are planning aviation education programs. ,, 

GAMA has purchased 3000 copies of “An Introduction To Aerospace Education. 
These books are being distributed to aviation workshops and other groups that are setting 
up air-age education courses. The response from teachers throughout the nation has been 
excellent because this material gives them a basic “how-to-do-it” approach. 

Another outstanding booklet is called “Aerospace Educational Materials. It lists 
the films, literature, and other material available from GAM A members. To date, several 
thousand have been distributed at educational meetings and in response to requests. 

During the year, our educational display was exhibited at four conventions. The 
exhibit has been manned by educational and public relations specialists from GAMA mem- 
ber companies. The display gives important exposure to our industry among leading 
educators. We plan to continue this program. 

In connection with our aviation careers program, we have produced five brochures, 
each describing the opportunities in various phases of the general aviation industry. 
The brochures cover such different fields as “How To Land a Career Using Personal 
Flyinf ,” “How To Land 1 Career As An A&P Mechanic,” “How To Land a Career As a 
Fixed^Base Operator,” “How To Landa Career As a Professional Pilot,” and “How To 
Land a Career As a Flight Instructor.” Tfen thousand copies of each of these brochures 
are being offered to school officials for vocational guidance and counseling. 

Financial support, grants nude under our education program during the year, in- 
cluded $3000 to the 4-H Club to develop and test a formal nation-wide program of aero- 
nautical instruction for its club members. A small grant has been made to the National 
Aerospace Education Council to further its work; another grant to the National Inter- 
collegiate Flying Association is helping this association to expand its activities. 
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The silver zinc cell has one disadvantage in that its discharge-charge life cycle is 
very restricted. This was no problem for Mercury, since the batteries were not charged 
in flight. The nickel cadmium battery has a discharge-charge life cycle reported to be 
10 times greater than the silver cell. The nickel cadmium battery will be used on the 
Skylab Project where the number of available discharge-charge cycles are important. 

A battery is needed that can keep supplying reactants on demand without need of 
recharging. A battery which can satisfy this requirement uses gases for the reactants. 

These batteries are referred to as fuel cells. 

Fuel cells have been experimented with for over a centry and present an excellent 
example of where principles of operation were understood but where technology and eco- 
nomics provided the limiting factor. In 1932, Bacon in Cambridge, England, made a fuel 
cell that produced 5 KW of electrical power using hydrogen and oxygen as reactants to 
produce water. Oxygen combines with water in the electrolyte to form hydioxal ions 
(OH). In doing this, electrons are taken in at the oxygen electrode, leaving it positively 
charged. Hydroxal ions at the hydrogen electrode combine with hydrogen to form water 
(HoO) and give up electrons in the process, leaving the hydrogen electrode negatively 
charged. A fuel cell of this type is sometimes referred to as the Bacon Cell. This appears 

to be the answer to the noise and chemical pollution of the fossil -fueled automobile; 

however, after reading the following description of the fuel cells used on the Apollo space- 
craft, it can be seen that the present technology would be a rather complicated one. The 




Figure 1. One of the three fuel cells that power the 
Apollo spacecraft. It weighs approximately 225 pounds. 



Apollo spacecraft has three Bacon fuel cells, each capable of generating 2 KW of electrical 
power. Potassium hydroxide (KOH) is used for the electrolyte and porous sintered nickel 
plates are used to separate the KOH from the hydrogen and oxygen gases. 

The voltage produced by the electron exchange between hydrogen and oxygen is ap- 
proximately 1 ”olt; therefore, each Apollo fuel cell has 31 individual cells in series to 
produce an operational voltage of approximately 30 volts. 

The pore size of the sintered nickel plates varies. The holes exposed to the gases 
are of different size than those exposed to the KOH solution. The size of the holes is de- 
termined from the surface tension or capillary action of the KOH solution, the vapor 
pressure of the KOH solution, and the pressure exerted by the hydrogen and oxygen gases. 

In order to keep the fuel cell volume within reason, the current area density must be 
acceptably large. This is accomplished by increasing the chemical activity and ion 
mobility in the electrolyte by applying high pressures and temperatures to the gas re- 
actants and electrolyte. The oxygen and hydrogen pressure at the electrodes is approxi- 
mately 4.5 atmospheres absolute. The KOH electrolyte is pressurized at 3.6 atmospheres 
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The Apollo fuel cell has a high efficiency, approximately 82% at 2 KW power output. 

SOLARVOLTAIC CELLS 

^ 35 S 

slight disturbances Far* the s “ n » 11 Wlil maintain this attitude except for 

^ wU1 - h °»e.er, experience nigh, and davcon- 

day ttmrfor nlsh tlme X J ^ , s , energy mu8r stored In batteries during the 

directly 6 converf ^certafn phom’ns of ° r 8 ° lar ceU ls a device »<** 18 aMe to 

familiar with the SSTi^Si 1"® electrical energy. Many are 
of oDeration Thwo cel b lt are not familiar with its construction or principle 

silled c?™,al f S °u r “ U8 are 8elenium - cadmI ““ aulflde, and 

riS ^^-^“-^O^realrp^^S'ol iSfc^wer°, f rl ^ 

SSirlaS’ 

For the Skylab Orbiter WorkshoD solar ppIIs t-u ^ ere . nt doping elements that can be used, 
crystal wi* C J»nfMs t cLl^d^'’ l (fr 
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Figure 2. This is o sketch of the complete “3kylab.» The workshop and associated solar ceHs are to 
the right. The windmill "-looking object is a large telescope exper.ment also powered by solar cells. 
The Apollo vehicle is docked to the Skylab. 



in the n material at the junction will migrate across and fill holes 

tn the n material This produces an imbalance of charge on both sides of the junction. 
An Electric field or voltage will build up across the junction to a value that wUl ^stop Ais 
of charge. It can only be mentioned here that atomic electrons are stable about a 
i ^ discrete ©ncrsrv levels* that no two electrons can occupy the 

T™ eneS tjS wUl have s,ablee.ec^o„ = 

states that Se associated with a number of adjacent atoms, not just one atom. If a photon 
5Tdlt«on of s^Sicion, energy from the sun « ; re to an-ive nearer in the .JM* 
a d and n junction, this photon can be absorbed by an electron with th 
plprrrnn is"raised to a higher energy level creating an electron-hole pair. The foremen- 
tioned electric field existing across the junction sends the electron and electron-hole in 
ophite SSSlSi can recombine. The result is an electrical current which 

*£5? ctn will be"*ln and flat, with the sunlit side of the semiconductor being very 
thin The Skylab Orbiter Workshop solar cells have the r semiconductors facing *e sun. 
Tmea™ STb? provided to allo'w the sun's 

electrical contact made with this same surface. To accomplish this, ^ ™rrical con- 
for 6 toth'^and'n ^sfyfab Orbiter Workshop solar 

22^5 sun^ C pp>"on^p^w^sing mor 

“° r 2 amount of energy will appear as heat, which must be radiated away. Since 
SEJSjTRr ^dtemJPemissivity coefficient, the solar cells are covered or fused 
ove? with 0.01C :m (0.006 in) of glass. This will produce a surface wi± t good l Aernwa 

radiation coefficient and also provide protection against ™ i ^ r °^ ete ;^ d . s ‘ 1 ?J v ghort 
rtovHrm nf the aun'<» energy spectrum is within the 0.6- to 0.8-micron (yellow to snort 
wave infrared) wavelength region. Wave lengths longer than desired will pass rough. 

. , cUnvtov than will produce undesired heat and if in the ultraviolet 

SSS ^roduSamfgTto the solar cells. Coatings of films having one-fourth und one- 
wave length thickness can produce filters that reject or enhance transm ss on of 
photons at these wave lengths. One such coating is used to provide better Remission at 
die desired 0.6- to 0.8-micron wave lengths. Another coating is applied wi * a ^kness 
that will reject or reflect high-frequency photons in the ultraviolet region. - P P 
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of operation of these coatings is similar to soap and oil films, which produce various 
colors by reflecting and transmitting d’fferent light wave lengths depending on the thick- 
ness of the soap or oil film. Since one solar cell of the Workshop type has an area of 
2 cm by 4 cm, it produces only 248 ma of current at 0,475 volts at nominal temperature 
and sun conditions. This means it will take a number of solar cells in series to build up 
to an operational voltage, and a number of these series strings must be connected in 
parallel to build up to an operational current. There are 120 parallel strings of 154 solar 
cells connected in series to produce a power output capability of 1.5 KW. In all, there 
are eight of these solar cell groups. They can be independently connected to either of 
the two main electrical buses in the Workshop by means of manual switches. There are 
a total of 147,840 solar cells to provide the electrical power capability of 12,000 watts 
during the sunlit portion of the orbit. This also represents a total surface area for cells 
and bracketrv of 128m 2 (1,362 ft 2 ). This means that during launch the solar cells must be 
folded up for aerodynamic streamlining and support during propulsive flight. The Work- 
shop looks like a giant bird with outstretched wings when the solar arrays are extended. 
The solar arrays are made up of 60 rigid panels, with 30 panels assigned to each wing. 
These panels are folded up accordion fashion into a slender housing, one on each side of 
the SIV B rocket stage. This housing is hinged and secured to the rocket along its longi- 
tudinal axis. When deployed, the housing swings forward like a swing wing airplane, and 
then the solar panels are extended from it until they lie in a flat plane. The panels are 
electrically interconnected by means of hinged connectors. 

Since the voltage of each solar cell power group can vary from 55 to 125 volts de- 
ending on the power utilized, a means of regulating this voltage is required within the 
Workshop. T he nominal bus voltage in the Workshop is approximately 28 volts. Whenever 
a voltage comparator detects that the bus voltage has fallen below this amount, it turns 
on a switching transistor which conducts electrical energy from one solar cell power 
group into a coil and capacitor which in turn discharges this energy onto the Workshop 
main electrical bus. When the main bus voltage climbs to a certain value, the switching 
transistor is turned off but the collapsing magnetic and electric fields in the coil and 
capacitor continue to discharge energy onto the main bus. When the coil and capacitor 
combination can no longer maintain the main bus voltage, a drop in voltage will occur and 
the process will be repeated. 

For reliability purposes, designers must play a "what if” game. Suppose the switch- 
ing transistor failed to turn on? The system can remain operable by having a number of 
them in parallel. In fact, for each solar cell power group, there are six voltage control 
networks just described in parallel. What if a transistor switch fails by shorting or fails 
to stop conducting? The voltage will rise and the current will rise until a point is reached 
wherein a fuse assigned to that transistor network opens and breaks the circuit. This 
high current and voltage could damage equipment. A shunt regulator is placed across 
the main bus to prevent this. If the main bus voltage rises above 32 volts, a voltage com- 
parator turns on a transistor -controlled by-pass or shunt load. This shunting of current 
will cause the fuse in the voltage regulator to open without exposing the equipment to this 
excessive current. What if the shunt regulator transistor fails? Again, there are parallel 
shunt loads for each main bus. Each of these paths are fused for any excessive currents. 

THERMOELECTRIC POWER SYSTEM 

The Apollo Lunar Experiments Package (ALSEP) which is left on the moon by the 
Astronauts is powered by a plutonium-fueled thermoelectric power supply (SNAP 27). 
The SNAP 27 was developed by the General Electric Company and other subcontractors 
under an A EC contract for the Apollo Program. The SNAP 27 has a specification require- 
ment to supply 64 warts of electrical power to the ALSEP for at least one year after a 
stowage period of two years. The plutonium isotope, 238, undergoes radioactive decay 
and in the process emits alpha particles, neutron particles, and gamma rays. The alpha 
particles possess much energy and because of their size (helium nuclei) are able to be 
confined within the radioactive fuel capsule. Some neutrons and gamma rays are able 
to penetrate the fuel capsule, but design holds this radiation to tolerable levels. The 
temperature of the fuel capsule is approximately 815°C (1500°Fi. Thermodynamic prin- 
ciples state that heat energy can only be utilized when there is a flow of heat from a 
warmer body to a cooler body. The SNAP 27 provides the cooler body by means of an 
outer shell and fins made of beryllium. These fins radiate waste heat into outer space. 
The fins are able to maintain the outer temperature of the SNAP 27 between 260°C 
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Figure 3. The thermonuclear-thermoelectric generator is in the foreground with the fins. It is the 
complete generator, and the other objects are experiments powered by it. 

(508°F) and 227°C (442°F) during the lunar day and night. A device is needed to convert 
this flow of heat energy into electrical energy. In 1826, Thomas Seebeck discovered that 
if two electrical conductors of different materials are joined together at both ends to 
form a complete circuit and if each of these junctions are maintained at a different tem- 
perature, an electrical current will flow around the loop. In 1854, William Thompson 
(Lord Kelvin) discovered that the density of electrons along a uniform conductor varied as 
the temperature along the conductor varied. The thermoelectric property of a conductor 
is as much a bulk property as its resistance or its thermal conductivity. For a long 
time, the only practical use for these electromotive forces (e.m.f.) was in thermo- 
couples used for the measurement of temperatures and radiant energy. This is because 
of the rather low value of e.m.f. produced by metal junctions held at different tempera- 
tures. When semiconductors entered the scene, their thermoelectric properties made it 
possible to consider them for producing electric power. The SNAP 27 uses lead telluride 
impregnated with lead and tin for the semiconductors. It still takes 442 of these semi- 
conductor junctions in series to produce 16 volts of e.m.f. There are two of these series 
strings in parallel to provide the current capability. This device is sometimes referred 
to as a thermopile. Since the thermoelectric phenomenon is a matter of electron density 
in each semiconductor, the g and n semiconductors don’t have to interface but can be 
joined by means of another conductor without a change in e.m.f., provided the same 
material is joining both junctions. This third conductor provides the high and low tem- 
perature point to the semiconductors. The efficiency or ratio of electrical energy to 
the total heat energy transferred is rather low, 4%. This is offset by the SNAP 27*s small 
weight, 21.3 Kg (47 pounds), its over-all diameter of 39.8 cm (15.7 in) and length of 46 
cm (18.1 in), and its reliable operation for a long period of time without attendance by 
anyone. Plutonium-238 has a half-life of more than 88 years. This means that during 
this time interval, the number of plutonium atoms undergoing fission per unit time will 
have decreased by one half. A SNAP 27 power supply placed on the moon in November 
of 1969 is still continuing to function, and it is estimated that it can operate the ALSEP 
for 10 years. 
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COMMUNICATION BRIDGE 



As educators, we know that efficient and meaningful communication is one of man's 
most difficult problems. A few thoughts presented by Dr. Dryden are worth mentioning 
in part: 



“Communication between the scientific eon*: u.i***.) and the general public 
historically has been difficult and usually slow. It is difficult for scientists and 
nonscientists alike to adjust to new ideas, to evaluate them fairly, and to see 
their application to human affairs clearly. 

“In the past, we could, perhaps, afford a leisurely pace in adjusting and dis- 
seminating scientific and technological changes that would, in turn, meet our 
social, environmental, economic, and political responsibilities. Today, the pace 
of new discoveries has accelerated at such a rate that we are constantly faced 
with newness. And this stepped-up tempo imparts a quality of its own that re- 
quires new and more efficient methods of communication.'' 

We would all agree that the world of tomorrow will continue to demand a closer work- 
ing relationship between education and the scientific/technological complex. Mountains 
of data have already been accumulated relative to a wide spectrum of our domestic, 
hydro-space (oceans), and air space environments. We are also extremely aware of 
operational space crafts that provide us with traceable weather data, extensive television 
coverage and telephone conversations that include connecting links with other parts of 
the world, and others. In addition, a number of nonmanned instrumented crafts are 
currently gathering and transmitting more highly scientific data for future use. 

THE OCEAN OF OUTER SPACE 

Numerous volumes have been written describing the planet earth in relation to other 
visible planets. The more recent writings often refer to man and all other earthlings as 
members of the space ship called earth. 

These writers further point out that our spacecraft is fully equipped with its own life 
support system, harnessing and converting the sun’s energy through a complex series 
of physical and chemical reactions in order to maintain a balanced closed-looped life 
cycle system between the planet and all of its life systems. Its basic atmosphere, extend- 
ing nearly 30 miles above the earth's surface, is an integral part of the entire earth’s 
support system, holding or transporting the necessary life-supporting gaseous mixtures, 
water vapors, and chemical reactants. Other outer gaseous layers act as protective 
blankets or shields from strong destructive sun rays, external radiation, moving particles, 
and others. 

In short, most of our activities take place on or near the bottom of this huge ocean 
of air. 

The motion, pressure, temperature, and gaseous content of the space masses that 
extend for hundreds of miles above the earth’s surface differ from one location to another 
as well as from one elevation to another. Thus, the materials selected for any man-made 
space mechanism must exhibit the ability to survive in these different environments. 

For example, a few pertinent conditions that technological students should review 
when studying about space are: 

1. While sea level pressures are nearly 15 pounds per square inch, they decrease 
as elevation increases. Likewise, the density of the air will also decrease a3 
elevation is increased. 

2. The life-supporting oxygen content at sea level is approximately 21%. However, 
at 6 miles elevation it will not support life, and at 12 miles the existing air mass 
cannot support fire or combustion. 

3. In general, temperatures fail approximately 1°F for every 200 feet in altitude. 
They continue to drop with readings of -40°F at 8 miles up and nearly -75°F at 
15 miles up. The gaseous layers within the 20- to 35-mile elevation zone will 
include a range of chemical activity of ultra-violet light rays and ozone (O3) and, 
as a result, will generate enough heat to cause a rise of space temperature to 
+85°F. This last broad and active zone is, in effect, the protective blanket that 
prevents the outer destructive rays from reaching the surface of the earth. 

4. The space environment from approximately 40 to 200 miles above the earth's 
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surfi ce exhibits varying degrees of electrical activity. Within this broad band, 
the temperatures will again fall very rapidly. Changes in available gases will 
also take place at varying points above the surface. For example, a significant 
increase of atomic oxygen from 80 to 600 miles, helium from 600 to 1500 miles 
and hydrogen to the 6000 mile mark have been identified (See Figure 1). * 




d !ouie 

Figure 1. Some problems that must be understood when materials are ’ theberge 

selected for the space environment. (Diagram is not in scale.) 

SPACE ENVIRONMENT AND MATERIALS 

3S W j ! 00 , k at thes ® brief and sketchy comments, we can easily note that space 
^m^!^fj a n nr their ^ es P ectlve materi als are exposed to a wide variety of environments. 
Some significant ones include vibrations, aerodynamic heating, pressures, shear forces, 
shock waves, external and internal changing temperatures, thermal decomposition vary- 
ing vacuum, solar radiation, ionized and/or atomic gases, cosmic rays, thermal irradia- 
tion, magnetic fields, and many more. 

^ Material science people, when planning a new mechanism, must, therefore, strive 

mJv int ° a< I C0U " t al J 11 P° 88ible known environments to which the mechanism and its 
many component parts will be exposed. 
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A review of our past space activities will also reveal that when a major national 
project is initiated and approved, we generally hear about its ultimate objectives, and then 
some months later, if it has generated public interest, we again hear about its mission 
and/or accomplishments. Considerably less is said aboutthe many thousands of problems 
encountered and hours spent by highly specialized men to select, re-design, or literally 
develop the materials that were necessary in order for the equipment and men to survive 
in the often hostile environments. 

For example, the Apollo 11 flight is said to have had the largest audience in history. 
The public’s attention was focused on the flight itself and the excitement of sharing in its 
step-by-step progress from countdown to destination. When considering the numerous 
mentioned environmental problems that had to be overcome, we could logically state that 
Commander Armstrong’s statement, “One small step for man, one giant step for man- 
kind,” certainly included a great scientific and technological step in material development 
and application with the exploratory phase of the mission. 



THE EDUCATOR’S ENVIRONMENT 

While we all agree that education should reflect the total integrated cultural, scien- 
tific, and technological patterns of the day, it is unfortunate that many of our schools 
still exhibit psychological barriers between one subject area and another. In this type of 
environment, the student is impeded from perceiving his studies as an integrated mesh 

toward understanding his operational world. 

When surveying the evolutionary changes of man’s living environment and the speed- 
ing pace of modern science and technology, it is reasonable to state that today s student 
will be a part of a very complex scientifically-oriented technological living structure. 
To cope with this problem the modem industrial educator must, as never before, think 
in terms of learning systems. Such learning systems would incorporate a group of related 
and integrated concepts that could easily require the talent of science, industrial studies, 

and mathematics teachers. , . , 

For example, we have, during a short span of 50 years, observed aircraft incorpora- 
tion of a series of design modifications that included spruce wood beams, plywood, glue, 
and canvas to aluminum, special steels, titanium, special plastic, beryllium, special 
refractory metals, and others. During more recent years, highly specialized fiber- 
bonded composites such as boron and graphite are being considered to solve new environ- 
mental and operational problems. 

Therefore, to make education relevant to the existing environment, subjects such as 
mathematics, chemistry, physics, history, industrial studies, and many others must be 
intermeshed as a working part of the real world the student lives in. Such team work 
should help students better understand the major space problems encountered by man and 
also offer knowledge that may act as the connecting problem-solving bridge between space 
and earth technology that is a part of his everyday activities. , . , 

The Fifth National Conference on “Peaceful Use of Space Technology emphasized 
this point of view. Several points are presented. 

“The talents, the skills, and the resources required for space exploration are 
drawn from our society, and they feed back into our society on the forefront of 
scientific and technological progress. This new technology has enabled man to 
develop many new metal alloys, polymer structures, adhesive systems, lubri- 
cants, coatings, and others that have aided in developing more reliable and 
durable domestic and commercial equipment.” 

EDUCATOR’S AID 

Numerous books, pamphlets, films, and other teaching aids are available through 
appropriate government and private offices. In addition, selected speakers are available 
in some geographic locations. NASA, for example, has already assembled some excellent 
material for industrial arts teachers. Their resource handbook, “Space Resources for 
High School,” was prepared for industrial arts teachers, and among other useful data, de- 
votes a full section to the dissemination of space information. This also includes speaker 
service, films, booklets, etc., that would be of interest to ot .er related areas of the educa- 
tion Ecructure. 

Mr. Louie Melo is a member of the faculty at San Jose State College, San Jose, California. 
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A Renascent Industrial Arts Aerospace 

Herbert Siegel 



me industrial arts aerospace program was last prominent some 29 vears a™ At 
■ a B t ® ac hers and students were asked to pi'oduce scale models of fighter air- 

c raft to be used in identification training for pilots and flight crews Some Sf/finn oral” 
modeJs were produced in those years. In-service courses for 

for aaS 

„u nn A ! ri th i! n J 0f 1116 W ° rId War n » aI1 related aviation and model activity drifted from the 
shop to the home and the hobbv clubs "SnutnMr** „„,i y irom me 

S Series have ? ystem - and the “““mpanylng governmental regain- 

tnnic a Sf S I h !, P roduced a vast acervation of new ‘ndustrial processes, materials 
“The rvint^ 3nd °^ ca P atlon8 » man y that were not thought of 29 years ago. 

z ’^ mil u ll0ns , in airport capital improvements through 1975. General aviation air 
ft now number about 114,000. By 1980 they expect to have 100,000 more Bv 1980 the 
nation s aircraft engine manufacturers will be producing 45,000 f Rrf n 

Sut SUCh 38 these> ■“*» an Industry thaf musX reprS^eTto o'ur cui 

oca ^f 1 t SpeCtS 0f ^ lndustrial a rts curriculum in New York City have been in the nroc- 
ess of change to meet the needs of our students who will be entering the labor market in 

£ purchase *J *• — skl “ a «■* Pledge 6 , are r?pre”et£ J 

u J* , over 100 offset printing pi esses and cold type setting accessories de 

to h? hLi?r!" t qUal nun ? ber of Junior high schools. Each new junto r and lenior high school 
he „ e ? r fumre wm h a v e darkroom facilities In addition kS Jp* 
Federal funds for the past four or five years have helped us to introduce olastics tech 

ics ^ ^jiggeitag 01 ioZin^bras'iT fomln |/ and r ° tatlonal molding; and industrial ceram- 
J! ,lu S * pUying > abraslves » extruding, and screen decorating. It would therefore 

“ we / nKr *• a « e °f™on and planetary explore?!™, 2= 
our industrial arts students in aerospace technology. prepare 

'nrricn w ablishl v? g 3 ba£!i: ? for ^ chan S e and f°r the introduction of a new a*ea into the 
Ovard(RS.*2^ matenal was reviewed pertaining to the principles of change listed 

1. Establish the purpose of the change, isolate the problem. 

2. Involve all the staff to be affected. 

3. Use simple design; do not be too ambitious. 

4. Use flexible patterns. 

5. Provide personnel, facilities, equipment, and sut oltos 

7.’ SrpypIr^sore^mWemt 6 SUpertaa '*>" ““ «»PO«ttog teachers. 

a ** C ° n8ent ° f ** Board of Education and a determined effort to solve oroblems 

was undem P ke°n gram t0 remtroduCe aeros P ace education into our industrial arts curriculum 

Step 1 

. ^ ?or .^ be P a8 ^ ^ years, aerospace education has been sustained in New York CMrv hv 
the members of the Aerospace Education Committee of the 

S*e°Bil5eaS 0 Dr nanto^al 0 "* TI I! commlttee 18 now chaired by the Assistant Director 
n f th ~ A D ™ iel Salmon. The committee has had substantial support and assist- 

by Mr fackSh^lv under the direction of Mr. Jim P yle and assisted 

y Mr. Jack Shelly. Meetings, seminars, workshops, institutes, and extensive field trins 

*■ ^ and met ^opolitan X a resf scl^ls hat 
oeen held periodically. The Aviation Development Council has designed and developed 
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special teaching aids to be demonstrated at the Aerospace Resource Center of Community 
School District 27 under the supervision of the Science Coordinator, Mr. Bernard Spar. 
This center attracted over 5000 elementary and junior high students and teachers this 
past year for an introductory or perhaps a culminating program on aviation, flight, and 
space. It is similar in nature and intent, though not quite as elaborate as the Space Mobile 
program provided by NASA. 

Preliminary discussions and participation in the organizations above suggested 
avenues of involvement by the Bureau of Industrial Arts and the industrial arts teachers 
of the city. 

Step 2 

A few of the most promising school districts for the initial teacher and student ex- 
perimentations in aerospace were selected. The students were enthusiastic, and the 
teachers were experienced and have had several city-wide industrial arts contest winners. 
Supplies are ample, and school shops were well equipped. A strong rapport among the 
industrial arts teachers and supervisors was created, providing a climate for innovation 
and experimentation. Meetings with teachers and supervisors in each of the five junior 
high schools were arranged, where a demonstration of die Aviation Development Council’s 
wind tunnel and other teaching aids were shown. Arrangements for a field trip through 
Pan Am’s maintenance facilities at Kennedy Airport were made with their Director of 
Personnel Training, Mr. A1 "ferry. Additional special supplies were solicited from 
teachers in the city, ai:d then the 25 teachers were asked to explore their areas for new 
projects and activities in industrial arts aerospace technology. 

Our first fruits were rather meager. Three projects, an electronic anemometer, a 
rocket launcher, and a student-made wind tunnel to test balsa gliders were completed in 
two months. We did manage to initiate an experimental junior high school summer pro- 
gram. The six-week course taught by Mr. John Dannecker was the first trial of a semes- 
ter-length industrial arts aerospace course. Mr. Dannecker taught theory of flight and 
principles of the internal combusion engine. He supplemented nis instruction with several 
films and field trips about the city. Students made solid models, gliders, rockets, and 
a model gantry. 

Step 3 

About this time the Richmond, California, “Learning Through Aviation” (Ref. 3) pro- 
gram was brought to our attention. This is the first program of its kind to use flight train- 
ing with ghetto junior high school students. The early successes of the Richmond program 
prompted us to propose a similar flight training program for the students of ghetto area 
schools in the South Bronx. A detailed proposal was worked out with four junior high 
school principals, several flight schools, and academic and industrial arts teachers prior 
to submitting it to the Community Education Council. A meeting with principals, teachers, 
supervisors, students, parents, and the Community Education Council representatives 
proved educational if not productive. The proposal was rejected for assorted reasons, 
including the following from the community superintendents: 

1. Per pupil cost is $1500. 

2. A program for 80 students at this cos t penalizes the other 34,000 elementary 

and junior high school students. 

3. Program seems to be a one-shot deal, basically exploratory with no follow-up. 

4. No provisions for: 

a. selection of the pupils. 

b. special preparation of these students to attend special high schools. 

c. selection and availability of highly qualified personnel to operate the program. 

d. articulation and coordination between this program and the participant's regular 
school work. 

e. insurance liability and responsibility in the event of accidents). 

Step 4 

A reasonable facsimile of the program was salvaged. Mr. Joseph Wolf and Mr. 
Morton Weinberger, assistant and principal, respectively, of one of the four schools in 
the flight proposal, envisioned sufficient merit in the plan to try it without the flying. 
Planning began on a core of industrial arts aerospace and academic subjects that would 
be put into operation during the following fall. At the same time, other industrial arts 
teachers about the city began inquiries as to the scope of the proposed programs and asked 

133 



O 

ERIC 



135 



m 0 | 4 ? e d *^ ec ^ ons j^ nd suggestions. To assist in planning new programs and to 

in Tnn^fQVo 0 ^ 6 ° Ur first Industrial Arts Aerospace Tfeachers Workshop was held 

in June 1970 at the Aerospace Resource Center in Jamaica New York Wp invir^H r»n *u 

IT °‘ the Clty wh0 " cre » ‘"Mat? 8 ' ^rn^iaif aSScfpS! 

reacher^n^folj'm recon \ mendcd 8 “P e . sequence, and term plan for discussion. The 
®T e . r f ™ ere f ble ®° see and operate the many teaching aids at the center. All the orevi- 
cmsly developeu projects were brought out, along with some of the radio control 1 1 control 
and glider models made by the participants of the workshop , 

raphies, magazines, and government publications were reviewed for possfoS sourcS 
of information and direction. The failure of the flight proposal was diSsed ZZZ 

SeTSe s% r c7frcgoaTs r fo?X am WSS e ? lained - At ^ time we had the teachers re- 
specific goals for the program that were envisioned the previous year These 

v . ( , n ° ne 0 original 25) and the ideas and concepts we discussed at the work- 
SSS2S ££ dcve,oped over and •&»** fau for 1£S£!£ 

Step 5 

Four aerospace programs were in operation this past summer about the eirv a 
be ^ e ® n 0rderin g supplies and their delivery played havoc with some of them 
US', s " den “ had ' >aPPlv their own kits and accessories. The reS 

Honal in nature rather than industrial arts. The students attendedclass for one and a 
f" da >! for Related information lessons «»S?fpSSdSfof«,d 

In association with *tte**i^ materials, manufacturing processes, and operations. 

teache/ Mr^rC Par-w^vT Junlo J H1 gh School under the direction of the industrial arts 
, * Mr * Dan Parke, has proved to be our most ambitious and the one to produce thp 

M°our^fos^aerospacecia^ r 'r?iefnur S r?T ed ' dylnte ir e8t < t uestionn:: ^ 1 ®s , » n were P ^send)led 
mafhpmaHra s * The f our academic teachers of social studies, language arts 

J l Wlth two lndu8trial arts teachers foiSSaSS 

anH 8 fS^m < uH Wd 1 1 5 block-programmed so that they would be together for the vear 

and assigned only to those teachers. They were to follow the just- completed industrial 

focfud<X° SPaC6 8h ° P program 3X1(1 311 addltional drafting program. Their school schedule 

5 periods social studies 5 periods science 5 periods mathematics 

5 periods language arts 4 periods aerospace 4 periods drafting 

2 periods gym 1 period guidance 4 periods Spanish 

and distributed fois^o' ° Utl L ne of his sho P ProgrsL for six-week intervals 
to introduce JeXfo^ a f den ? 1C te , ach f rs * They were to use the aerospace concepts 
weekW mepri^aa^ t an ? /or show implications m their regular academic work. Bl- 
each other's work wi t f achers wltb * e school supervisor kept the teachers informed of 
five °o n e L 8 Z/Lr t* 6 Pr ° gr Z B ° f , ±e Cla88 ‘ Freliminary tests and statistics after 
Sfl ? mS, S encouraging picture. The class, a heterogeneous group, began 

JJSn* ‘ SJESSHr kS? S 5,1 ° n ? 6lr Metr °Politan Achievement Tfest Intermediate 

in January foyf T® 8 " of 5 ‘ 5 on ** 8ame test » Advanced Form, 

d o A# y i 971- mean score their previous reading test, January 1970 was 

4.9. Attendance figures for the previous year averaged 17 days accumulated absence 

sp!Tce SA^S^w 6 ?^ 6 ^ 6 truan ® K wlth 44l4 » * 7 A and 58 14 total days^bsentf Aero- 

space 8 AS- 5 now holds the second best attendance record of the eighth grade in the orhnnl 

„ E r i ' e * he r, 0f the . c ; as ? “> supervisor, at foe achool tare aSSSK^fv' 9 f ^; 
a« JftoSSSl ItfoLtSiS attentiVe 3nd business - lik e 1” comparison to foe remain- 

rtnn t a lu n f r S r ° g ^ m develo P edat the Enrico Fermi Junior High School under the direc- 

MelVln Gollger - While g statistics are unavaitaSe 
next fa 1L * h 1 pl an extenslve aerospace program with academic articulation 

Brookl°v r EnriC ° FerI ? 1 Junl0r Hi & Scbcd. in the Bushwick section of 

Morrisania area^of S f la f 8 . of *e Dwyer Junior High School, from the 

Mornsama area of South Bronx, were invited to Republic Airport this Dast De^mher hv 
the Negro Airmen International. Black pilot members 
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members of the North East Region of the Civil Air Patrol flew their Piper, Cessna, and 
Beechcraft single engine planes around Suffolk County with our students as co-pilots and 
passengers. This was the first flying experience for many of the boys. Some of the written 
comments by the students of their flight experiences included: “Talking about nice time, 
we had a wonderful time. In fact, we had the time of our lives.” “Then the pilot said 
fasten your seat belts and he asks permission to take off and the man in the control tower 
said permission granted so we went down the runway and took off.” “When I got in the 
plane I was scared and when I got in the co-puot’s seat I felt like I was the only pilot in 
the plane and I was going to California.” 

Another approach to aerospace curriculum development was made by a new teacher 
at the Cardozo Junior High School, Mr. Howard Kelem. His efforts were toward develop- 
ing teaching aids that would be representative of the principles of flight. His wind tunnel 
simulates throttle control, R.P.M., takeoff and landing, and yaw and pitch. His enlarged 
instruments, directional gyro, altitude indicator, and turn and bank indicator, are replicas 
of those found in a small plane. He has also developed styrofoam cutting wire machines 
to be used with that material in the construction of small model planes. 

Some of the “old” aerospace teachers and several new teachers and supervisors, 
22 in all, were in attendance at the Second Aerospace Workshop held this past January. 
Messers. Parke, Goliger, and Kelem explained their programs, and we were given a tour 
and class demonstration in Mr. Kelem’s shop. Several new “recruits” to aerospace are 
expected to start similar programs either in the spring or the following fall. One teacher 
from the original 25 has returned and expects to operate a program in September. At 
this workshop, too, we had representatives of the academic and comprehensive high schools 
who are preparing programs at their level to continue the junior high aerospace program. 

The growth of interest in aerospace was due in part to the extensive publicity we were 
able to get for our experiments in education. Some interesting shop activities, the flight, 
field trips, and auditorium programs were publicized in several newspapers and other 
publications. Community School District 12’s Toward a Dream followed us in their bi- 
lingual English-Spanish newspaper. The DaPy News, Long Island Press , and the Amster- 
dam News carried feature stories and photographs on our activities. Staff Bulletin, the 
official publication of the Board of Education, followed our summer and fall programs. 
Hobby Happenings, published by the Hobby Industry Association of America, and Model 
Airplane News Magazine featured the special Delta Dart program at Mr. Kelem’s school. 

Step 6 

Two of our Community School Superintendents, Dr. Edythe Gaines and Dr. Abraham 
Tauchner, have allocated federal funds for the purchase of flight simulators. Flight 
Products Inc. of Moonachie, New Jersey, i? designing their flight simulator VISTA to 
meet our special needs. We hope to have delivery for the new programs planned for the 
fall of 1971. 

Step 7 

The problems remaining are many and important ones. We hope to resolve some of 
them in the months and years that it might take to develop the type of industrial arts pro- 
gram that represents the aerospace industry today and tomorrow. 

Some of the questions we raised at the last workshop were: 

1. To what extent can model building represent industrial technology? 

2. What elements of research and development of the industry can we incorporate 
in our program? 

3. Will flight training or simulator flight training be relevant to industrial ar's? 
(We expect to re-submit the flight proposal this year.) 

4. To what extent should we influence and direct the academic studies? 

5. Are there sufficient opportunities in high schools, technical schools, and colleges 
for our students? Are the jobs waiting? 

Experimentation, testing, and evaluation will continue until we find those experiences 
in the industrial arts shop that will have meaning for our students in later life. Dr. John 
Dewey stated it succinctly some time ago. 

“Just as no man lives or dies to himself, so no experience lives and dies to it3elf. 

Wholly independent of desire or intent, every experience lives on in further ex- 
periences. Hence the central problem of an education based upon experiences is 

to select the kind of present experiences that live fruitfully and creatively in 

subsequent experiences” (Ref. 5). 
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may be' kZm £7™ P J° ve “fitful and creative** 
planning others based on their small c- nn* chers J^ T ave mac * e initial trials, and they are 

Ar ts is* commfttedw *" support o/e TO. Bure “ ° f 

years. ™ xperiment. We are back in aerospace after 29 
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Implications for a High School Education/ 
Industry Correlated Model Astronautics 
Program with Exploratory Concepts 

Richard A. Nygard 

During the early history of man, the family assumed the responsibility of passing 
their culnire r*n to the young. They were taught the practical arts of survival, hunting, 
fishing, and eventually how to work the land. When game was scarce or the land lean, 
man simply journeyed across the frontier in search of food, clothing, and other essen- 
tials. 

Now we are living in an age which has assumed new dimensions. Instead of the slow 
progress and denoted tranquility of early times, we are engulfed in a knowledge “ex- 
plosion,” pandemonium, and unprecedented change. 

Man must now satisfy the qu »st for his unending thirst for knowledge, ways to under- 
stand himself, and ways to adap" to the technology explosion that confronts our environ- 
ment. The transmission of this ne v culture to our youth, education, has become a major 
mdustry charged with the formidable task of describing a culture totally unknown and 
beyond comprehension. 

An examination of the knowledge explosion exemplifies this contention. The amount 
of knowledge in the world has been .doubling every ten years and has been doing so 
for the past 200 years” (Ref. 1). Others have described the effects of the knowledge 
explosion as follows: 

1. A, C. Monteitii of Westinghouse Corporation states that 

... an engineer how has -i half-life of about ten years. That is, h^i. of what he 
has learned will be obsolete in a decade. Also, half of what that eny 'neer needs 
to know ten years from now is not available to him today (Ref. 2). 

2. It has been stated that 

. . . 25% of all the people that ever lived are alb'C today; that 90% of all the scien- 
tists who ever lived are living now; . . . throughout the world, -about 100,000 
journals are published in more than 60 languages, and the number doubles 
every 15 years (Ref. 3). 

3. Don Fabun, in Dynamics of Change, states that 

It is quite possible that much of our current educational system is engaged in 
preparing young people for “jobs” that simply will not exist in our society by the 
time these students come into the marketplace. It is equally possible that a 
goodly segment of the “jobs” being performed ir. our economy today are simply 
avatisms of 19th century concepts of work which nave little economic, social, or 
even personal value today, and will have even less value In the future as our 
developing technology changes the nature of the use of human energy (Ref, 4). 

During this moment of reflection, there is reason to pause, as aspects of our educa- 
tional system are cogitated amidst a troubled society led by staggering technological 
change. As scientists discover answers to the vistas of unexplored worlds, technology 
continually jets forward at an exponential rate. If we, as individuals, falter. It Is perhaps 
because of an awareness of the magnitude of the problem so vividly related to us by 
numerous noteworthy scholars. 

In Frontiers of Our Time , Harold Pluimer points out: 

No ancient mariner ever experienced a more hazardous or uncharted course 
than do the children of today . . . theirs is the first generation to be exposed to 
more dramatic events than their parents have experienced up to this time. This 
now means that parents and children have suddenly been exposed to a world we 
know little or nothing about (Ref. 5). 
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Being cognizant that these continuing, fleeting forces of change affect our society, 
we must outline and determine the objectives of the world we would like to live ir. An at- 
tempt to guide the course of a changing society can be made by analyzing the forces of 
change around us and the causes of the originating forces. Then we must determine how 
these forces can be effectively used to curve a desirable future for ourselves. A flexible 
course must then be charted, striving to steer or attain the type of society we would like 
by working togecher. 

Again, Don Faoun vividly clarifies this hypothesis by describing the "forces oi 
change” as being: 

• * • amenable to our guidance. If we seem to be hurried into the future by a 
runaway engine, it is that we heve not bothered yet to learr. how it works not 
to steer it in the dir ction we want it to gc (Ref. 6). 

This, then, is the answer to our dilemma. 



INTRODUCTION TO MODEL ASTRONAUTICS 

The laurching of the first artificial satellite on October 4 , 1957, marked the beginning 
w £»£ Venture, the conouest of space. The new era has resulted in astonish- 

ing feats in the fields of engineering, space research, industrial technology, communica- 
tions, and subsequently dynamic changes in our educational structure. 
rhrtll !" ?" t0 , i ? lRate * e accomplishments of the professional space scientists, 

* * " dS °j_ America 8 you* turned to a sport which soon became known as amateur 
rocketry. The new sport proved a natural outlet for prospective engineers, chemists. 



! 





Ftgure 1. The» models show comparative sizes ot NASA launch vehicles, left to rlgh‘j Scout, Juno. 
Thor-Agena 8 Atlas Agena B, Atlas Mercury, Thor-Delta, Atlas-Centaur, Titan Ii-Ge.nlr,l, Saturn J 
Saturn V- Apollo. 
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and hobbyists. However, th new sport met with tragedy as unsupervised amateur experi- 
mentation and inadequate safety precautions resulted in thousands of ex^rimOTte s am 
bystanders being maimed and scores killed from die explosions of die m^eshift pipes, 
tin cans, kitchen chemical mixtures, and from the awkward launchings of speculativ - 

scientific or educational value* # . « 

Nonprofessional rocketeers soon became classified as (1) basement tombers, 

(2) professionally supervised amateur rocketeers, and (3) model rocketeers. The base- 
mint bomber is usually found unsupervised in his father’s basement, garage, or backyard 
stuffing broken match heads into empty C0 2 casings or mixing zinc/&i^r compounds 
for a metal-bodied rocket experiment. The American Institute of Aeronautics and Astro 
nautics has estimated that this rocket amateur has a one in seven chance of being Killed 

or maimed each year he experiments (Ref. 7). . * a 

The professionally supervised amateur rocketeer is typically a member oi a group 
organized P to study the scientific aspects of rocketry. The group isusually supendsed 
by® professional engineers from the local scientific community. They 
access to 25 square miles or more of uninhabited desert area, upon which huge safety 
bunkers are erected and used during rocket launches. Though a few rocket soc * 11 
have operated successfully under this category for years without an injury or accident, 
it’s implementation in a high school program is strongly discouraged by the author. 

The third category, known as model rocketry, is the group of nonprof ess ion^rocket- 
eers who have launched over 20 million rockets since 19o8 without a single permanently 
disabling injury or death. The activity is a hobby, sport, or an educational advenwre 
based on the study, design, construction, and flight produced by rocket engines, which do 
notrequirepropellant compounding or loading by the user. Rocket vehicle bodies are 
made from balsa wood and paper products. 

Model Rocket Fundamentals 

A model rocket is an original design or real flying model of a research or space 
rocket. The model rocket is made from lightweight materials such as balsa wood, paper, 
or plastic. Ic contains a commercially-produced engine assembly as its propulsive unit. 
By modifying the basic parameters, including vehicle design, snape, size, weight, fin 
structure or type of propulsive unit, the over-ail performance capability is changed to 
conform with mission specifications. By a thorough understanding of ae^ynamics 
phenomena, fundamental principles, rocket characteristics, and engine thrust capaWlities 
optimized space vehicles can be designed to fulfill specific space missions. Contrasting 
the basic concepts of model rocketry to various aspects of our current technology, a 

model astronautics program emerges. , 

Model astronautics *.s the realistic application of model rocketry as a motivational 

educational tool in the study of space science, industry, and other peripheral aspects of 
space technology. 

Pre-flight Analysis 

Prior to an actual launch model, astronautic students, like NASA scientists, verify 
engine selection ■ *nd determine drag characteristics and other operational parameters 

associated with each student’s particular flight mission. _ . „ Q „ aWlltv ar . 

The three primary forces that determine model rocketry altitude capability are 
engine thrust, gravitational force (determined by rocket weight), and drag. Static test 
stands are used to verify engine thrust, and wind tunnels are used to te st aero^namic 
performance characteristics such as stability, center-of-pressure, i if t, and streamlining. 

Based on data derived from the above tests, the flight parameters including maximum 
predicted .ltitude can be mathematically calculated using simple equations, nomographs 
(supplied by model rocket engine manufacturers), or by computer analysis. 

Electronic instrumentation, cameras, and other devices are also functionally checked 
for operational capability under simulated flight conditions. 

DESIGN AND CONSTRUCTION OF MODEL SPACE VEHICLES 

In general, the appearance and design configuration of a particular spacecraft or 
space vehicle are determined by mission objectives, structural weight, whether the spac . 
vehicle is manned or un-manned, and reenti7 conditions (i.e., speed, deceleration, drag, 
heat, and duration) (Ref. 8). 
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NOSE CONE 

At the frontal end. the nose 
cone serves to guide the etr flow 
smoothly around the rocket Many 
different shapes are used. 



BODY TUBE 



Also called the "Airframe", this is 
the basic component of a model 
rocket. All the other components 
are either contained inside or 
attached to the airframe. 



PARACHUTE 



Ejected from the rocket at peak 
altitude, it slows down the re- 
turning rocket to a sate speed 
preventing damage tc the rocket 
* hen it lands. Other types of 
recovery devices are often used 



thrust ring ^ 

Positioned and glued into body 
tube, it prevents engine from mov 
■ng forward and also transm.ts 
wane's "thrust" to the airframe 

ROCKET ENGINE 

Completely self-contained power 
package, the model rocket engine 
Pushes* the rocket upward when 
ignited. The built-in "time-delay" 
allows it to coast up to its maxi 
mum altitude before the '‘ejection 
charge * kicks out the parachute 




payload section 

A compartment designed to carry 
biological spacimens (such as in- 
sects) or instrumented payloads 
On many high attitude or sport 
Hying rockets, the pay load section 
is left off and the nose cone is con- 
nected directly to thrbody tube. 

SHOCK CORO 

EI«S!ic cord connecting nose cone 
to body tube. Absorbas the "sepa- 
ration shock" when the ejection 
charge pushes the parachute and 
nosa cone out of the body tube 

wadding 

Protects parachute from tha heat 
of ejection charge, also acting as a 
piston to push out recovery de- 
vice. Expended with each flight. 

LAUNCH LUG 

Slender tube fastened to side of 
rocket body which holds the rock. 

»t onto the “launch rod" enj 
guides the rocket elong the rod 
until sufficient eir speed is reached 
for the fins to guide the rocket. 

STABILIZER FINS 

Attached to the eft end. they 
serve to guide the rocket end 
keep *t in a straight flight path 
efter it leaves the launcher. 



Pi 9 ure 2. Cut-away view of a typical single-stage model rocket. 



specific impulse or thrust-producing SSfili "f 8 3re classlfied according to thei 
defined as the average thrus^in oound/mnS u ?,f lven perlod of tlme - Total impulse i 
mathematically, the fquS rea£ Wplled by itS duratlon ln seconds. S^e 88 e 

I = F x t 

I = total impulse (pounds/second) 

average thrust (pounds) 

_ » time (seconds) 

eliminate potendaf^lpnel Wizards f com m ^ fr ° m n ? nmetalllc materials like paper tc 
The primary material used for mnH^i , a ! Tlon £ basement bomber experimenters 
weight vs. strength ratio ease nf SwIS!*! 1 vehl ^ le construction Is balsa wood T?s 

known materials of this nature. OthefmaterialsanS^H 8 qualltIe8 are superior to other 
tion include special lightweight* niaaM « a PP^ ca kls to model spacecraft construe* 

model astronautic construction due to its'hMut P r<x * ucl8- Metal Is discouraged in 
hazard during flight. due 10 it8 heavier »«ght and danger of becoming a SfetJ 

mula^Tghlg™? ctaSg Stye's" «e d 'JS? 'JFZ , loads or high alUtudes, engine 

on ot 



itiudu-Bcagmg or clustering technloues arp a \ , or m S h altitudes, eng 

two or more engine booster stages'stacked on rnn* Jt multl ” 8 * a 8 ed rocket Is composec 
of staging is higher altitude through jettison ofejm^n^" 6 another * 71,6 primary object 
dead weight, thus achieving a ereat-pr « na i w x P enc ^ ec ^ en gines, booster stages, and otl 
ment of two or more engines within a stage env<^^ Clustering is the arranj 

j<o aCCeleratl0 '’ f ° r high-altitude flights with heavy payros^E^eX^Ss 
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Figure 3, More than one million pounds of thrust streams from the F-l 
rocket engine during a test, 

merits expose students to the complicated problems of providing balanced thrust, simul- 
taneous ignition, and stringent stability requirements. 

An interesting facet of model astronautics Is boost glider design. A boost glider is 
a model rocket that has vertical takeoff to peak altitude, upon which the engine ejection 
charge causes deployment of control surfaces permitting horizontal flight and subsequent 
glider performance characteristics. 

The numerous design problems relating to stress caused by high thrust, aero- 
dynamic flight behavior, and transition from vertical to glide configuration make this 
project an ideal challenge for advanced students. 



FLIGHT OPERATIONS 

Successful implementation of an educational model astronautic flight operation is 
dependent upon thorough understanding of the basic concepts relative to flight application. 
Safety launch techniques, electronic instrumentation, photography, altitude determination, 
recovery techniques, data reduction, and post-flight design analysis each play an im- 
portant part in the educational program. a 

During a space launch, NASA rockets commonly use a restraining device to secure 

the rocket to its pad until thrust build-up is sufficient to sustain a successful lift-off. 
Since thrust-time build-up for a typical model rocket is less thtn 0.1 second, restrainer 
devices would be rather cumbersome. A more practical approach is the use of a do- to 
42-inch launch guide rod or tower. The 0.1 to 0.2 second of glided flight permits the 
model rocket to attain speeds over 30 miles per hour, thus imparting sufficient velocity 
to sustain continued flight stability, assuming sound rocket design. 
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APOGEE 

Rocktt rochet pok 
•Ititude and *tart* to 
turn over and diva. 



) PARACHUTE EJECTION 

Election charge ignito, pushing 
out paraehutt. Colorful chuta 
* and stows rocaat's dascant. 



4 ) 



<l COASTING PERIOD 

Woman tum of rockat carrias it still 
upward without thrust Rocket 
Hows down asdatay charga burns. 



1 



$ BURNOUT 

Propattant in engine turns out 
Thrusting stops and daisy starts. 



; LIFT OFF 

Engma thrust pushas rockat for- 
ward- Stabilirar fins gu itfe rocket 
keeping it pointed upward. 





riiVn iWinif»iM-^/ 




1 SOFT LANDING 



U IGNITION 

Engine is ignited electrically 



Slowly descending rocket lands 
safely, i ndamagsd and ready for 
another thrilling flight. 



Figure 4, Stages in the flight of a model rocket* 

<5* 3 rocket leaves its pad, NASA tracks the rocket by radar, optical devices 
telemetry, or a combination of the above linked to a computer. 

Of COmple ,i ity f" d high cost, a simple tracking method with a minimun 

^ g 8tations veri fy altitude accuracy for model rocketry applications. Eacl 
ia»n k v, n ^ Slal i° n uses a si . mple theodolite from which each observer visually tracks the 
Dhoned ed to r0 fhp et r to itS P ^ ak altI ^ de * Readings for elevation and azimuth angles are thei 
reduction sheets? mand ^ f ° r recording and altitude computation using flight date 

Flight parameter-performance studies, guidance or control experiments micro- 

Bories^sed* far bio . logical investigations are the main electronic Instrumentation cate- 

feristio of a 5 Tlod ti roc ^f t fli^t analysis. The dynamic parameters most charac- 
teristic of model astronautic studies are acceleration, roll rate, velocity altitude 

to tiie mcket n frAn« 0 miff taCk ' an ^ oacil } ation * A small microphone, for example, coupled 

immediately* foS^ r0Cket and dynamic oscillations 

lift-off. The microphone will also provide audible indications ol 
rocket motor burnout, parachute ejection, and Impact. If the received signal is tane 

son with modified versions of the same rocket. p 

An interesting avenue of research for students interested in pursuing photographic or 
optic careers is an exploratory study of the photographic aspects of flight. Including 

^o Ph0t0gr H aPhy ‘ F °T acbranc ® d Photography studies, 8-mm movie cameras can be sent 
aloft to record panoramic views of the earth’s surface. 
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Figure 5. A model of the HL-10 lifting-body type reentry vehicle is studied in free flight In NASA's 
Langley Research Center full-scale wind tunnel to determine the low-speed dynamic stability and 
control characteristics of the vehicle. 



Recovery Methods 

Model rocketeers, unlike their big brother, NASA, recover empty rocket casings, 
payloads, and other space-borne hardware intact through parachute deployment of varied 
sizes, shapes, and materials. NASA rocket casings become "space junk until disintegra- 
tion in the earth’s atmosphere. Only space vehicles or specialized scientific payloads 
are considered economically recoverable by means of parachute and retrorocket systems 

under the current state-of-the-art. . . 

One of the prime reasons for model rocketry recovery is the prevention of potential 
free-fall accidents, and its employment also permits immediate re-launch capabilities 
merely by replacing spent engines. Parachute ejection is accomplished through the use 
of a model rocket’s built-in delay and ejection charge. Careful pre-flight altitude deter- 
mination correlated with appropriate engine delay charges and mission objectives are 

required to prevent premature parachute ejection. ^ „ 

More sophisticated recovery techniques worthy of investigation by advanced student 
experimenters include the prediction of landing location (with consideration for the pre- 
vailing winds), para-glider, and boost glider applications. 



Data Analysis 

An important phase of the model astronautics study is the final analysis of data 
gained from the flight experience to confirm pre-flight predictions and original design 
configurations. A comparison of original design characteristics, pre-flight testing, an 
altitude calculations with the actual flight performance characteristics permits students 
to self- evaluate their skills, analyze problems, and suggest design modifications for 
improved performance. Perhaps more importantly, the student gains the perspective 
and responsibility of managing a project from design conception, to material selection 
and fabrication, through pre-flight testing, and finally to verify these pre-determined 
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performance parameters by the thrill r>f a^n.oi <r . 

appreciation and understanding of the imDortancp r>t student aIso develops an 

dures, organizational requirements 8 ^ Wrk » pro P er planning proce- 

problem 8 that challenge completion of m^sioSje^tives? ’ "* ** myriad of P rac t*al 

Curriculum Suitability 

discipline “SS entering, 8 mana^iS ^sin^s^ 6 ^^ 0 " of Practically all 
°P eratiop > logistics, medicine, and judicialfaw SimUaSf i2 W / economics . technical 
Should teach realistic knowledge cSiceots on an £ m ?? el astronau tlcs educators 

^dents understand the relationship of 2£h dtacMin? 5 ?" ** curplculum ba «ls so that 
objective. p each discipline tn an over-all project or mission 

of the various curriSlum arei^nrSe^^fo^sSie ^f^® 8 ^ Interdependency 
learner may be provided with unified teowIeSgfcoSceo^ integratlon ln ord ®r that the 
Mathematics 

eters, including thrust analysis, velocity 1 accele^m ? 6 ' Performance param- 
gramming of model rocket performance na ™ and distance. Pro- 

electronic calculator with an «2 Sr p e ioX m sySSn 0n 3n electronic computer or 
Physics 

gravitational Slds? 'prcbleml^r elated^to SerL and W ® lght ' weightlessness, and 
electric propulsion, radio transmission, and telemetry.° UrCeS ’ inclucUng s °l ar ce Hs, 

Chemistry 

Understandings reload to aspheric, lunar, and planets,* chemistry. 

Biology 

Btoinstrumenmtion e of e aiSs to* s^cu^^stMtan 6161 " 511011 ® ffeCtS ° n ^ funct lons. 
Effect of Circadian Periodicity or irreeulariv mea3urement of responses. 
Astronomy irregularly cycled time patterns on body functions. 

and interprethig^tarlighf anTwa^motiom 306 ’ lncluding time-distance relationships 
Geology 

Problems of determining the Interior and surface structure of the moon and planets. 
Sociology 

and conservation of ^n^ral^n^human^esources^ 0 ^ 111311011 tr ® nds * lndu strialization. 

Psychology 

training. rL mSe* ejJerim’eitebSe^nd aftfr 1S °! atl ^ n dlsorien tation. Astronaut 
evaluating effects of acceleration. 1 d * anlmaI cen trifuge experiments for 

Industrial Arts 

Sdln™^ rating, rom smtic tension. 

sr ijssns 

cell studies. Space construction techn&es for S^sp^Xdo^T 06 ' F “ el 

Methodology 

» ipsartf; ttzstr*"* «• — 

the need for rigid disciplining restitutions Smmofln moSsSs!' COrretation reduce8 
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The various forms of instructional methodology include: 



Group Techniques 

By dividing students into groups, each group is able to study different aspects of 
astronautics. Duringfrequent classroom seminars, each group is able to relate highlights, 
progress, and findings of their respective studies to the other members of the class. The 
remaining groups can evaluate the “presenting” group's problems and offer suggestions 
cis needed. 

The seminar approach additionally provides the students with experience in communi- 
cation skills, often found lacking in today’s industries. 

Group studies should be extensively used, since each individual must learn to func- 
tion as a member of a group in society. This early learning experience will do much to 
promote desirable attitudes toward other people. However, the instructor is cautioned 
that each individual must relate his thoughts, ideas, and opinions to the group rather 
than get them from the group. 



Independent Study 

The student essentially works on a special project of his selection with the approval 
of his instructor and a sponsoring industry. This approach is best suited for cooperative, 
high school student teacher, and independent research programs. 

This aspect permits a student to discover his interests, potential, and ability to func- 
tion as an individual in society. The individual is characterized by his self-reliance, re- 
sourcefulness, problem-solving ability, and creative drive. 

This method should be discreetly used since it requires a highly self-disciplined, 
self-motivated student of high maturity. 



Corporation Structure 

One approach to unit implementation is to establish a realistic corporate structure 
with an imitative NASA-type agency and several industrial engineering industries. 
In this approach, students would be elected to assume responsibilities of various agencies 
and engage in role-playing as they perform the functions of technician, engineer, super- 
visor, manager, or president. By simulating this type of business atmosphere, the 
students gain competence in assuming responsibility. 

Through the role-playing approach, the students have a chance to relate their in- 
terests and abilities to a multitude of potential career opportunities. This, perhaps, 
could permit students to establish early career goals. 

SUMMARY 

The creative acquisition of knowledge concepts, adaptive skills, and realistic environ- 
mental perception through implementation of a model astronautics exploratory program 
permits students to discover their own interests, talents, and capabilities. 

Space technology involves adapting man to a totally new environment. In doing so, 
scientists have had to analyze man, his capabilities, and his limitations. He has also had 
to analyze the project characteristics of the space environment and adapt man to cope 

with it. . 

The education industry is no different. Men are educated to cope with and adjust to 
the forces of change governing their environment. The educator must understand the 
learning process and the learner, and be able to project facets about his environment which 
would be amenable to his adaptation to it. 

In discussing the parallel between technology and education, we might refer to Ein- 
stein's well known theory: E» me 2 . To the scientist, it means that energy is equal to 

mass times the speed of light, squared. To the educator, it appears to have another 
interpretation entirely. That is education equals the mass of the instruction times the 
creativity of the student, squared, where mass of instruction is not necessarily the amount 
of words transmitted to the student, but the number of practicable knowledge concepts 
times the number of sensory experiences. 

Space technology encompasses and depends upon the integration of practically all 
disciplines, including engineering, management, business law, economics, technical 
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operations, logistics, medicine, and judicial law. Similarly, space see educators should 
teach realistic knowledge concepts on an integrated curriculum basis so that students 
understanu the relationship of each discipline to an over-all project or mission objective. 
Just as people fail to comprehend the myriad by-products of space research spin-off 
educators fail to visualize the harvest of by-products which can be reaped through a real- 
istic, imitative space study program. These by-products include: 

1. Self-motivation. 

2. Enhanced curiosity. 

3. Creativity. 

4. Development of adaptive skills. 

5. Creation of an intellectual excitement or "need-to-know” attitude toward learning 
The role-playing experiences enable the student to identify himself and his particular 

e in society. By understanding himself, he is able to comprehend nature’s basic lav/s 
and subsequently use his adaptive skills to develop heretofore unknown devices and proc- 
esses, as did previous innovators in performing their selected roles in society. 

Conclusions 

„ Students pursutog careers unrelated to the space industry obtain the harvest of 
space education spin-off including the gain of a layman’s interpretation and undersmnSng 
of the space industry and its technological, social, and economic impact on society. 

* mu lti-discipiined approach to model astronautics permits a student to dis- 
soon^e^his m'control. 8 ^ 0111 1116 W ° r ^ and fbld relationship to the society which will 

tp . hn 3 * J 1 *?. P r °gram permits the expansion of a student’s life space through interviews, 
technical discussions, and community involvement. 

4. Self-evaluation, acceptance of responsibility, and success over failure drives 
result in early student maturity. anves 

„n , Utilizatl0n of problem-solving skills and examination of cause-effect relationships 

to re^^ife^ituaUons 11 ^ 111 creativity, com P r ehension, and practical applications amenable 

6. Students are afforded an opportunity to explore facets of the space industry accord- 
ing to their particular interests. y 

Recommendations 

1. The summer hire of astronautics teachers in industry technology utilization pro- 
grams, exposing educators to vast resources of knowledge and creative adaptive skills 
year ^ pr0vide rewardin g teaching skills for enhanced creativity during the ensuing 

sho l uld 1 bec ° me familiar with individual and group techniques for 
creativity to optimize the learning process. 

. 3 * The author recommends that schools employ curriculum integrators. Their func- 

tion would be to integrate the various curriculum disciplines, providing a unified instruc- 
f °i r the 1 dev ® lopme 1 n J t of mean i n gful exploratory concepts and experiences 
5u la i d t0 r eal world * He would act as an interface agent between the "real world of 
* 1 I L duslry ’ aad educators. He would seek, gather, and evaluate new knowledge 
concepts relative to hidustry and society for possible implementation in various aspects 
cu " ic u lu m- Such an implementation scheme would ease the transition between 
b *J“g d ^ nd 5 elng a Participant in society. Realistic industrial and societal goals 
nf *0, educatioi )al experience concepts so that the student is capable 

clrriSS rather beln g ruled by it. The function of the 

curriculum integrator would be similar to the role of a space project engineer or project 

meager. Their responsibility is to integrate the system components, hardware, material, 

to"r a m pSaS? sScfmS UOnal 8ySKm *«*«»> objectives 

4. Model astronautics programs are best suited for either science or industrial arts 
curriculum areas. However, maximum benefits of the program are achieved wher. it is 
integrated as part of the total school curriculum. 

. . ^ l ! dy exemplifies only one avenue of educational adventure in our modern 

technology Other education^ adventures may someday adopt an annual theme coherent 

po^lation* con^-ol!^ 1181 ^ 8 ^ tec ^ no ^°® y 8ucb as pollution, oceanography, transportation, or 
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Communicating Technical Information 

in Industry 

lllsobeHt M. Bassett 



Communicating is of itself extremely difficult. With ever, the simplest of words— 
with all the fog of writing left completely out — ideas tend to get lost. They write, but 
surely no one talks like this: . with the immediate objectives of optimum utilization, 

it was deemed advisable that one should adopt a multidisciplinary approach to relevance 
and responsibility. . . ” Ideas do tend to get lost! 

Consider, for example, Mr. Ziegler’s intended communication of a few weeks ago. 
The White House Press Secretary is reported by The Wall Street Journal to have re- 
sponded to queries about a rumored thrust into Laos, “The President is aware of what’s 
going on . . . that’s not to say, however, that there is something going on.” 

Or consider the fact that even today there is at a Franciscan monastery in western 
Pennsylvania a large safe for treasured documents. For the convenience of those priests 
who may not have the combination handy, a sheet of detailed instructions for opening the 
c.ife is posted conspicuously on the door. Safe enough. The instructions are entirely in 
Latin. There are studied as well as inadvertent ways of thwarting communication. 

Now, we’re going to try some communicating this afternoon— about communicating 
technical information in industry. And, while 1 very much like humor and the light touch, 

I cannot hold with the opinions of so many program chairmen who indicate that if only they 
can obtain a personable speaker with a lively, humorous presentation, communication 
will obviously occur. In my experience, it won’t obviously occur, for such a presentation 
is apt to impress rather than express. Nor can we communicate, on the other hand, if 
we are all tradition, all scholarship, all seriousness, all heavy vocabulary. Let me show 
you what I mean. I was struck by the following abstract at the beginning of a professional 
paper on the general subject of communicating information: 

In striving for effective information handling techniques, traditionalists have 
neglected factors of relevance that would transform information into meaning. 

A general theory and taxonomy of human communication is here discussed within 
wliich the information communicating propensities can be evaluated for relevance 
to the axioms of the science of communication. 

Worthy of Washington, isn’t it? 

In the simplest of words, 1’dliketosay that perhaps most of us are aware that some- 
thing besides computerization is going on in industrial technical information centers. 
Unlike the President, however, we may not be aware of its exact nature. And that’s what 
we want to discuss with you this afternoon. For what is going on is designed not only to 
provide the information needed by managers, engineers, supervisors, technicians, and 
workers, but also to save their time, spare their effort, and to relieve them of the neces- 
sity of learning or relearning searching skills that are time-consuming and that they don t 
want to engage in anyway. 

If, as Robert E. Bennis, President of the International Communications Association, 
has said, “People are the significant part of the cost of doing business,” then all that 
will reduce people-cost will serve industry's purpose— to perform a valid service or 
provide a good product at a profit. We know that good communication of information in- 
creases the productivity of people. It orients them technically, moves them ahead in 
efficiency, ups production, and saves the company money. 

There follows then, a short account of what a relatively few short years have wrought 
in communication, a few illustrations, and a subsequent first-hand report on the com- 
municators, the receivers, and the activities of technical information dissemination in 
one relatively small company. We are directing it at those of you who may not know what 

you’re missing. . 

As the director of Milgo’s Technical Information Center, I derive great satisfaction. 
We who work in it consider our work an important service and take pleasure in render- 
ing it. To tell you that our center is to be used, not viewed; that we disseminate informa- 
tion; we do not store it; that we in the center are not computerized, though we admire and 
appreciate the computers complementing of our efforts; that we believe no item of infor- 
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mation is too small nor any service too great for us to render if it will enhance the com- 
pany’s success and our colleagues’ confidence in our services: to tell you these things will 
give you an idea of our philosophy. We are often amazed at the reactions of our visitors. 
A company this size-— we did only $14 millions of business last year— a company this 
size has a technical information center? 

Our center’s status — whatever that is, it brings us visitors and occasional emulators 
(that’s a fog word, but my thesaurus suggests only copiers as an alternative) — its status 
comes from the nature of our functions and their significance to those we serve. The 
image we project comes from our self-confidence that we can do the job required. Any 
esteem and appreciation that may have been accorded us have come only from our serv- 
ice, from our playing a vital role in the organization, from being not a storehouse of 
information but a spreader and verifier of facts and, when indicated, a transmitter of 
theories. 

We are not going to discuss machine retrieval, computer printouts, nor indeed any 
highly sophisticated systems, as fascinating as they may be. Our emphasis is on people 
and the roles they play in gathering, categorizing, and selectively disseminating the in- 
formation their receivers need. And as valuable an interface (ah, there is jargon) be- 
tween originators and users of information as the computerized storage and retrieval 
system is, more valuable in the smaller company, we believe, is the interface repre- 
sented by a warm, listening, understanding, involved, human disseminator who retrieves 
from all possible sources within and without the house the information he feels, knows, 
or has been told the organization needs or will need. The human disseminator sees to it 
that the right information consistent with requests— no more, no less— is delivered as 
quickly as possible to the environment of the user by whatever means are available at the 
moment. 

Great innovations have come about in communications. Ever greater ones appear to 
he waiting in the wings. Transmission of information has come a long way from the talk- 
ing drums of Africa or the dramatic line of flaming beacons along the southern coast of 
England that told Drake of the arrival of the Spanish Armada, from the homing pigeons 
of die ancient Greeks and the less ancient message senders of World War 1, from the mul- 
tiple magnetic needle system of Cooke and Wheatstone in the England of 1837 or the Morse 
code telegraphy of about the same time in this country, from the Baudot multiplex sys- 
tem of France in 1874, and from the cable telegraphy between the Old and New Worlds 
that began in 1865. 

Our present electromagnetic telephone goes back only to Bell in 1876 — not yet 100 
years. Communications have travelled a distance, too, from Marconi’s radio of 1901, 
from the closely following radio-telephone, man’s only means of world-wide telephone 
communications until the eventual successful telephone cable-system across the Atlantic 
in 1956. Now, at the beginning of 1971, Canada and Great Britain have announced plans to 
lay a new 2840-nautical-mile cable to be completed in 1974, which will provide 400 more 
two-way telephone circuits across the Atlantic, and needed as back-up for satellite trans- 
ocean communications. 

Communicators now have at their disposal a most remarkable complex of telegraphy, 
telephony, microwave, teletype, and facsimile. Received information is varied— via 
typewriter, computer-controlled impact or ink-jet printer, cathode ray tube, digital plot- 
ter, computer output microfilm or light-emitting diode display like the Pulsar wrist 
computer which digitally provides the time at the pressure of a demand switch. What is 
next? Who knows? Certainly not 1, although it is my business to try to detect some 
glimmers. 

Will it be laser communication? Probably, Recent advances by scientists woriing at 
Bell Tfelephone Laboratories in New Jersey, in new types of high-speed electronic cir- 
cuits, have made it possible to send a million binary digits (bits, l’s or 0’s, pulses or 
no pulses), a million bits of information— our jargon calls it a gigabit— a gigabit of 
information per second over a laser beam. Such speed is the equivalent of transmitting 
the binary coded information in 200 books per second, or a library of 50,000 volumes in 
about eight minutes. It is suggested by the scientists that a communications system so 
based would make it possible to send voice, data, television and video-phone signals all 
at the same time but in bundles 10,000 times larger than now possible. 

Perhaps a totally new expansion of communicating means will be derived from that 
used in ARTS-1, Audio Response Time Shared System, to be offered almost immediately 
at Boston’s Service Bureau for the Blind. Developed at M.LT.’s Research Bureau of 
Electronics, time-sharing, computerized sensors and certain electromechanical devices 
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will enable the blind who are studying or working at home to telephone the Service Bu- 
reau's computer at $1.00 an hour and interact with it, using either a standard typewriter 
keyboard, a stenotype board, or a keyboard in Braille. Response will come either by 
voice-recorded speech units of letters, digits, or appropriate words, or by a special 
fitting that provides a Braille printout. 

The most remarkable communication, perhaps, would be telepathy. For the immediate 
present, however, there seems to be no substantial scientific acceptance of its practical 
or demonstrable use. That some form of brain communication bypassing other presently- 
known methods may transpire in our lifetimes seems probable. Some twenty-odd years 
ago, when I was working in Boston for three of that city's well-known neurosurgeons, 
one of our correspondent-colleagues in Britain was a Dr. William Grey Walter. He was 
then studying the geography of the brain and has continued together with a British re- 
search team to map its various sectors in the hope of an eventual cure of some brain 
disorders. Dr. Grey Walter was even then a leading authority on the brain’s electrical 
impulses. He has not, I believe, surrendered that leadership. 

Today, however, one of his more fascinating inquiries concerns the question of 
whether or not one's thinking can trigger off a physical happening outside rhe thinker’s 
body. He and his researchers have found in the human brain a tiny electrical switch 
that operates unfailingly every time the brain makes a decision. They have coupled 
the tiny switch with an electric circuit (outside the body, of course) which can, with the 
help of a brainwave tracer or electroencephalograph and a computer, actuate a light 
switch, a television switch, or almost any kind of switch one can name. Dr. Grey Walter 
calls the tiny brain switch the “Wish-Switch.” With it, he and his colleagues are now 
able to examine more closely the ways in which the various areas of the brain operate. 

Using computers, which are obviously essential tools. Dr. Grey Walter and his co- 
workers have compiled extensive neurological data, that describing the wish- switch being 
but a small part. We knew back in my Boston days— and long before that — that minute 
electrical discharges accompany the efforts of the human brain. The sensitive electro- 
encephalograph picks up and records those discharges in ways that allow neurologists 
to tell— because of the work of Dr. Grey Waltr ;• .nd others — from what part of the brain 
they come. The evidence of the brain's interest in a situation or problem appears to 
come from its frontal lobes. Thus, electrical discharges coming from them increase 
until the person makes whatever decision he intends. As Lampe, the Popular Science 
writer, records the next step, paralleled by my monograph from Dr. Grey Walter, “The 
instant the decision is made — pingl The current, having risen markedly and abruptly, 
cuts off.” 

Enough research has now occurred to demonstrate the wish-switch’s effect. Called 
CNV (contingent negative vibration) by Dr. Grey Walter, wish-switch tests have been tape 
recorded and then measured. Amazingly, such measurements have revealed that the 
wish-switch works exactly one and one-third seconds before the wishers have reached 
their actual decisions. Exactly how that has been determined, according to both David 
Lampe’s account and Dr. Grey Walter’s papers, is too long a part of the story to relate 
here. Its significance, according to the neurologists, lies in *he fact that when die thinker 
is confronted with a decision, his brain decides one and one-third seconds before he is 
aware that he will make the decision. 

What will the wish-switch contribute to communication? The neurologists have 
ideas. Industry so far seems neither to know nor to care much about it. The only excep- 
tion is a British Aircraft Corporation. Perhaps you, Mr. Industrialist, or you, Mr. 
Educator, will use or will have a student who will one day use CNV and the wish-switch. 
Will you remember, I wonder, that you heard about it first either by reading David Lampe 
or by hearing about Dr. Grey Walter’s experiments at the AIAA Convention of 1971? 

There’s a story going round these days about a massive computer memory whose 
microminiaturized techniques reduced its massive data memory from a cubic mile to 
one card-file drawer. But an index had to be built to reference the knowledge. Then, 
of course, cross-reference files had to be built to access the data in a number of ways. 
Next, cross-reference index files to access the cross references. Soon, says the story, 
the number of cross reference and index files far exceeded the original data. Then a 
glitch occurred. With thousands of index file drawers, each referencing the other, the 
original one-drawer data file was mislabeled and somehow got lost! 

Unfortunately, many information seekers suspect this may have actually happened as 
they are confronted by banks of card files and indexes. They come to distrust not the 




155 



153 



aid^ffort!’ "ofreaching uf information ' bul any economical means, in terms of their time 

* hile we in ° ur technical information center make available the traditional 

retrieval* lilt™ nf wlt *J Mooers Law whlch asserts that an information 

trnJhleJL J w a f kInd * 1U t t nd . not to be used whenever it is more painful and 
troublesome for a customer to have the information than not to have it. Our experience 
with average technically-oriented industrial personnel has suggested to us that our infor- 

nr?™!? es 8h ? uld reach into the immediate environment of the receiver and make 
his efforts to use the services as minimal as possible. Hence, while providing informal 

reading and study areas, we expect only their transient use. The Center— our Center 

f aCtlon * not ° f silence except as occasional quiet may be required. Often the 
ia 80 .f 1 !® at we feel like ping-pong balls in a hurricane. At other times we 
r rhJ? ea8 ^’ ^ busy ', atmos Phere, We do not place the effort of searching on our users. 

^ d ® llve ^ al ™ ost at once to ihci^ environments, on which technical personnel 
tlri 80 d ® p f ndent j b y whatever means at our disposal, the requested in-house information 

problem-sSvers ** h3 10 g&ther ln fr0m elsewhere - We, then, are the search 

de ® k u cau8e 8 amusement. It is, incidentally, an excellent ice-breaker. 
° f a11 ' il works * Where my name should appear is the usual name sign, but it says, 
Betty, 1 have a problem.” There is psychological catharsis for the young manager, 

first^mj’ anH 8 ^ 6 ?' *f chnolo Sl 8t » technician, or operator, who finally steps in for the 
first time and finds his approach all worded for him. For the corporate executive or 

1° hive T problem^ pr0perly placed accent P rovldes a light touch: I. have a problem, or 

Technical information, according to authorities Rosenbloom and Wolek, has no in- 

text Sl of iiT^nrrh 8 m 0rth ’ If* lndl ? at f> ls determined by the social or industrial con- 
To , j 8 » lts * orth often a PP ear 8 to lie in its immediacy. Our kind of 
information center would disturb the purists in information science, some of whom are 

dis^emiMHnn int ® rested 111 °f der in their information universes than in achieving 
Jhe n^Pnlo nf \ and P^gtess in what its use affects. Sometimes, when we violate 
the precepts of our training or bend the so-called inflexible rules for the sake of serving 

h? ^ or ' natIOn ’ «>*» flashes before my mind the cartoon of a man sittinf 
hunched and obviously deep in concentration before a blackboard upon which appears the 

r n ,anT P “p e ^ 2 +2 °J Inthe background stand two distraught scientists. The legend 

r^ads, Frobisiier is questioning all our old beliefs. M ® 

fion B y f ?£SSS ‘ * an f nterp rise do not exist in isolation, nor do the needs for informa- 
M ? centers are to serve industry, they'd better get in phase with the en- 
Th tll ? ln , g ’ need8 ' and g° als of those industries in which they are established. 
Is Se 8y8t H mS f n r t f chnical information must be tailor made and as flexible 

8 ,fl 8l ? Jatl0n dema ” d8 ‘ Books, reports, documents, statistics mean nothing so long 
one^nlv 1 ° r ta ** fUes * Arrowing periods mean nothing, and 

?,£££&.*” can neIther be ,ound nor made - 
It seems to me that our information flow is dependent on two factors: m communi- 
° n ,^V ! en i ” di ’ ddual0 ' «"* the user and me and then bSSen him Z 

?Zm„. per “ nal u con,act 1 am aMe establish tor him, and (2) the speed with which 
1 amable t0 P rovlde 1,16 required supplementary, reliable information. 

What our center disseminates takes familiar forms: bibliographies, state-of-the- 

a2rts P ^e t coI^ 0 i 8 d a H eri0diCal8, ^ curnal8 * delivered papers, abstracts, extracts, excerpts, 
o ^ ^ ’ CUrr6nt awarene88 bulletins, clippings, paste-ups, business and 

sn 5S services, documents, standards, and special contributions from the scientific 

on fh^Lia k! el< * 0f in i eresl * ^ Content of what we disseminate will depend first, 
nf r h!f J?°Jl! 8 ^5 ° b J e f V \ 8 of our organizational any given time; second, on the objectives 

wVvnna tor fk what ^ 316 supposed to be doing for the company; and third, on what 
we knew of how they propose to do it. 

mnniil M enter * deli \ ers wil1 attempt to partly solve the requestor's almost insur- 
mountable problem of keeping up with the state-of-the-art of greatest significance to him 
For our users we will scan constantly all possible literature at those levels of scholarly 
a r ^f ch or market intelligence that are consistent with the organization's goals, neither 

policies °onlv el as Ehev® 1 For , mana 8 ement . we must consider over-all plans and 

policies only as they are disclosed to us. Nothing that we disseminate may imply a 
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j> decision-making function but may include, if requested, summaries of cur^e c industrial 

management thinking, articles, or reports on how other managements have handled prob- 
lems or situations similar in nature to those now faced. In sum, the center is providing 
to management outside facts and philosophies upon which its decisions may in part be 
made. 

In general, for all our users — whether top or middle management, supervisory, or 
operational— the cycle appears to be something like this: if requested, we suggest areas 
for browsing, confer to delimit the subject of inquiry, determine whether or not there are 
specific answers needed, whether or not a knowledge of prior work done or not done is 
important, what work has or has not paid off, who has been, is, or is likely to be engaged 
in the field of inquiry, what manufacturing facilities may be or could possibly be available, 
the status of competition, and, finally, the patent and trademark situations. Let me inter- 
polate that in the case of the Technical Information Center in question, all company letters, 
patent, and trademark registrations are stored and controlled by the Center and corre- 
spondence with the attorneys concerning them is conducted by it. 

Finally, we may attempt to bring together our requestor and anyone else in the com- 
pany we feel may have much of the information apparently required. There is no sub- 
stitute, says one authority, for a half-hour conversation with an expert in your field. 
Now and then we locate that authority in Tfexas, California, Canada, or Europe and find 
him unfailingly cooperative in conferring with us and our requestor. A most rewarding 
service, I might say, and one which brings to me, as well as those I serve, rare and 
remembered experiences. 

Industrial arts educators are living examples of the person-to-person method. No- 
where else have 1 observed such eager exchangers of information and experience. The 
valuable, experienced person-to-person information-giver possesses, say those who are 
specialists in arranging such contacts in the scientific field, the ability to integrate past 
experience, filter it, and respond selectively to questions. Not only do active minds 
stimulate each other, but the details are better amplified than by any other information- 
gathering means. 

The information specialist assists all who ask either directly or indirectly. He must 
have a discreet curiosity, an ability to absorb ideas about the direction, depth, time and 
quantity limitations, and the value of the information needed. He must, in a sense, operate 
by osmosis. He must often be the silent supplier, the forwarder of, “Have you considered 
this kind of information?" to those he serves. 

What are they like, his clients? They are often in proprietary work. Their products 
are the property o£ the enterprise. They are not greatly interested in increasing the 
general knowledge as are those in research, but in inventing or improving products and 
processes and then in marketing them, against competition, at a profit. They may be 
secretive. They cannot discuss their work in ways that might reach potential competitors. 
They are interested in the information specialists' services only in terms of the degree 
to which he can satisfy their requirements. How the information was gained is to them 
of little importance. That it has been procured at costs within the budget is significant. 
They may approach the information specialist only as a last resort unless his prowess 
has been previously demonstrated to them personally. They will corne when they have 
learned that using the information center will cost them less in time and effort than going 
elsewhere. Their use of many libraries or resource centers has cost them not only 
more time than industry users are willing to commit but has required a higher degree 
of searching skill and greater effort than they feel called upon to use. 

The information specialist may not motivate his clients’ need for information; per- 
haps he should not wish to. Success with the services of a good center and a knowledge- 
able specialist may, however, affect their need for knowledge in subtle ways. Some 
clients may, indeed, discover there the most basic meaning of the word information itself. 
Their knowledge needs may be given form and shape as in the Middle English origins of 
the word. 

What will the client have done before he comes to the specialist? This needs to be 
known so that effort will not be unnecessarily repetitive. He will probably have consulted 
his friends— not necessarily the in-house experts, but those in or out of the organization 
engaged in similar investigations. He will have found that easy because they share the 
same professional language— or jargon, if you will. The user may well have gone to 
privately supported trade journals, to in-house project reports and manuals. He will 
undoubtedly have turned to old, familiar college texts. He may, indeed, have used vendor 
friends and an external consultant if his budget allows. He will certainly have plumbed 
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the depths of his project director’s memory, provided doing so will not threaten his own 
security# Ail these persons, you see, speak his language and have similar backgrounds 
of education, experience, and training. 

The usual company librarian would probably not have those attributes; indeed, he 
would say he could not have them. But the information specialist, if not furnished with 
some parts, at least, of such a background, is bound to educate himself sufficiently along 
those lines to allow at least a modicum of rapport between his clients and himself. 
Tfelephony , a trade journal I scan, said it another way. The only substitute for an educa- 
tion these days, it said, is learning. Think about it, as our Laugh-ln friend would say. 

Information services must be marketed, must include certain aspects of redundancy 
so that varying sources may be cited on the same subject. Feedback must be encouraged, 
but subtly, so that one may know whether or not he has hit the mark. Information must 
be delivered skillfully, and whenever possible to the client’s own environment. That 
environment must be carefully assessed. Is it all business,, all organization, orderly, 
precise, neat? Is placement of the documentation and order of its arrival significant? 
Does the client work in an atmosphere that is silent, tense? Active or passive? Will it 
bear intrusion? Are discussions regarding the data brought welcomed then? Later? 
Never? Or is the client’s atmosphere opposite in all respects? The information special- 
ist had better get in phase with it, whatever it is I 

If we must communicate with our client in writing, we shall, of course, provide later 
references and bibliographies that are concomitant. 

In communicating information in industry, I wonder if we may not apply a statement 
by Peter F. Drucker in his book. Managing for Results; 

The pertinent question is not how to do things right, but how to find the right 
things to do, and to concentrate resources and efforts on them. 

Mrs. Bassett is the director of the lechnical Information Center at Milgo Electronic Corporation in Miami, 
Florida. 



Geometric Dimensioning and Toleroncing 
as Used by Industry 

John D.Parr 

In this contemporary age, we encounter many terms which express some of the cur- 
rent problems with which we are concerned at a particular time. I would like to discuss 
one that seems to be a problem all across our society. The term is “communication.” 
Let us examine it from two different aspects. Namely, the line of communication which 
we as industrial education people have with our friends in Industry, and secondly, a new 
technique of communication which is spreading through Industry and is known as Geo- 
metric Dimensioning and Tolerancing. 

First, let us discuss the interface we have with industry. We have heard speakers 
tell us over the years that we should be more cognizant of modem industrial practice, 
that we should seek help from industry so that we may re-examine our courses and make 
them more relevant to what our young people will be doing when they are on the job. We 
in the Saginaw area of Michigan made the effort, and it certainly was productive. 

We involve people from industry on our Citizens’ Advisory Committee. As we work 
with these people, we encourage them to hire our industrial education teachers in their 
plants for die summer months so that the latest techniques of industry can be observed 
and practiced. We like to think that our teachers become increasingly aware of the inter- 
face they have with industry and therefore will revise their course of study to include the 
new ideas gained in summer employment. 

A couple of years ago, one of our teachers of mechanical drawing worked for Saginaw 
Steering Gear, a division of General Motors Corporation, during the summer. On his job 
he was introduced to Geometric Dimensioning and Tolerancing as used in that particular 
plant. During the fall, a discussion was held about having a workshop on this new technique. 
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The engineers in Product Design were contacted and asked if they would conduct the work- 
shop. They were very receptive and helped us set up a 6-hour workshop. Invitations were 
sent to teachers in this geographical area. The response was overwhelming. We had two 
workshops, each having an attendance of approximately 45. 

During the workshop, a complete presentation of the topic as presented in A Treatise 
on Geometric Dimensioning and Tolerancing (Ref. 1) by Lowell W. Foster of the Honeywell 
Corporation was covered. We felt that we had been exposed to the theory, but full under- 
standing would require independent study. 

I would encourage local associations or groups of teachers to contact industry in their 
own area about the possibility of assisting in organizing a workshop about this topic or 
any other new concept which is being used in industry today. In this way, industrial arts 
teachers can be updated on current practice, and they can think in terms of adaptation 
to their curricular area. We are often accused of being left behind by technological 
progress. In this way, we can make every effort to keep abreast of technological change. 

The question can rightfully be asked, “What is Geometric Dimensioning and Toleranc- 
ing?" At this point, a brief history of this concept should be considered. During World 
War II, the aircraft industry and the American military inaugurated a new system of 
dimensioning which employed true position tolerancing of features and standardized defi- 
nition and control of geometric features. Shortly after the war, symbols and standard 
drawing practices were developed to support these new systems of position and feature 
control. These first appeared in MIL -STD-8. Subsequently, the practices and symbols 
have been refined through national standardization activities in the United States, and 
they are now recognized in the latest international standards recommendation of I.S.O. 
Presently the application of true position and geometric tolerancing principles and sym- 
bols is rapidly increasing, replacing the former written notes and nonstandardized inter- 
pretations. Without exception, those who have converted to the new system report that 
they have been able to produce better products at less cost. 

Who is using this system? In the General Motors Corporation, the following divi- 
sions are using this concept: Detroit Diesel, Allison, Saginaw Steering Gear, and A-C 

Electronics. Many implement manufacturers are also using this concept, as well as 
companies such as Honeywell Corporation. Engineers from industry report that more 
companies are changing to Geometric Tolerancing and Dimensioning. 

“The primary medium of communicating the details of any engineering idea, be it 
a space satellite or Just nuts and bolts, is via the engineering drawing. How effectively 
this idea is communicated through the engineering drawing actually determines to a large 
extent the success of that idea when converted to a product. The engineering drawing 
musf communicate the total requirements clearly and concisely. 

“With the advance of industrial technology has come an emphasis on diversification. 
This diversification has created a need to communicate the total requirements of each 
piece part on the individual drawing. No longer can we rely on the outdated techniques of 
doctoring parts to fit their mates or filling in by verbal communication that which we do 
not state on the drawing. One part may be made at one company or location, whereas its 
mate may be made, or procured, from another. The parts must fit and the only means 
of assuring this is the proper implementation of the engineering drawing. There must 
be a complete story on the drawing. Also, it must be specified in such a manner that it 
will aid in assuring proper function of the part or device and yet do so effectively and 
most economically. 

“Resulting from this industry-wide need to build more preciseness and clarity into 
the engineering drawing comes an advanced technique of applying engineering drawing 
principles. This is known as Geometric Dimensioning and Tolerancing, 

“Geometric dimensioning and tolerancing is not a magic formula to right all drawing 
ills nor to replace completely all existing drawing techniques such as the coordinate 
system of dimensioning. Geometric dimensioning and tolerancing is to be used where it 
can serve an effective purpose. It is the servant, not the master. In a broad sense, it 
is Just part of the building blocks of good engineering dra'ving practice. However, its 
real reason for being and, in fact, the foundation principle of geometric dimensioning and 
tolerancing is the maximum material concept. 

“Functional gaging techniques prevalent for at least a generation, and a generally 
familiar term, is based on the maximum material condition concept. However, until the 
recent past, this extremely advantageous technique had not been officially accepted nor 
used to any great advantage. It was simply that there was no organized method to say 
these things specifically oh the drawing, no way for the designer or processing or produc- 
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3 True position tolerancing and maximum material concept makes available up to 
57% greater tolerance on relative position of features, thus offering greater 

manufacturing economy. , , , t 

4, The use of the system encourages thorough design analysis and eases communica- 
tion between the designer and the detailer. romHvo. 

5, The symbols save drafting time and provide understanding of design require- 
ments regardless of language, 

6, The over-all clarity and simplification offered by true position and geometric 
tolerancing improves reliability of the product. 

The importance of this whole concept to industrial arts teachers should be very 
apparent. Students in our classes should be made familiar with this new system. It :is 
new. in fact it is only about six to eight years old, but it is spreading trough industry 
both in this country and abroad. We, as industrial arts teachers, can provide our students 
with one more experience, one more bit of knowledge which will equip these young peop e 

for the competition in the labor market, • 

It i r vitally important that we keep our curriculum up-dated so that it is relevsmt, 
that it is in accordance with current practice. 1 hope that each of you will consider mis 
concept. Geometric Dimensioning and Tolerancing, for your course. Recently I read that 
people can be divided into three groups: those who make Aings happen, those who 

watch things happen, and those who wonder what happened. Where do you fit in these 
groups? I am sure that you are in the first group, and you will investigate and incorporate 

this new concept. 
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The Silent Communication— in Teaching 

and Learning 

M. James Bensen 



People everywhere, under all types of encounter situations, are communicating with 
those who are around them. Whether we "formalize” our communication or not, we must 
realize that we are continuously transmitting and receiving messages. Man has a tre- 
mendous need to establish some means of communicating. Numerous pwple have kter 
described the terrifying experience, after a stroke or other immobilizing factor, of not 
being able to interact with others. Even a small wiggle of a finger or a blink of the eye, 
which could then be translated into a code, brought about indescribable emotional release 

and returned happiness to the stricken person. . . - 

The written and spoken language has proven to be a tremendous aid in developing 
civilizations. The sophistication of our verbal system allows us to store, retrieve, and 
do all sorts of unique things with this communication tool. Though man has this precious 
SfhltaJ likewise found it necessary to develop a high-level nonverbal communlcattons 
system. This has helped cut across language barriers and, in many instances, it is y 

SUPer As r w”e r k e St 8 =vea each day. we come Into contact with . fantastic array 
of nonverbal messages. Our whole traffic control system is heavily dependent on it. 
Sien shapes center lines, lights, and lines on the road surface all inform us about the 
traffic environment. In other aspects of our daily life, the barber pole, weather vane, 
and the red fire plug all keep us tuned in, as do thousands of other devices each day. 
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education. Never before have we had the resources at our disposal as we do today, that 
will make learning a fantastic experience. It will take hard work and creative teachers, 
but a sparkling future lies ahead if we capitalize on it. 

What we must remember, however, is that we need to keep a balanced program. We 
must not over emphasize either the verbal or the nonverbal. We do not wish to reinforce 
the nonverbal student to continue to be so. Nor do we desire that the attainment of exten- 
sive verbal behavior patterns become so dominant *hat the student has no opportunity to 
develop creatively in other modes of thinking and communicating. 

Dr Bensen is Professor of Industrial Teacher Education and Director of Industrial Arts at Stout State Uni- 
versify, Menomonie, Wisconsin 



Graphic Communication Processes: 
Their Identification and Classification 

John T. talk 



This presentation deals with a proposal for a fresh viewpoint of the graphic com- 
munication processes. These processes are basically concerned with the reproduction 
of graphic images or symbols for communicative functions. Essentially, these processes 
have been identified and recognized by others as relief, gravure, planographic, porous 
(screen), electrostatic, and holographic. 

GRAPHIC COMMUNICATION PROCESSES 

Man, his evolution, and the use of his capabilities have been described in many ways. 
It is only in recent years that a focus has developed on his sensory capabilities, particu- 
larly that of vision. Tfeacher educators and teachers in the area of graphic arts have 
wrestled with the technological changes and innovations affecting that area of industry. 
They decided to have students set type by hand and ignore photograpy and photography- 
related processes. Those processes which were not routinely identified with the relief, 
grav -e, offset, or silk screen printing processes have also been shunned. 

'■ is paper will outline a structure or organization based on the reproduction proc- 
esses and thereby constituting graphic communication. Graphic communication would be 
the generation or reproduction of graphic symbols, images, or elements on substrate 
materials for communicative purposes or functions. The structure developed in this 
study was a classification scheme using common elements from the processes which 
reproduced a graphic image. Although drafting and drafting media have been considered 
by some to be segments of graphic communication, they were not included as a part of 
this study. 

COMMUNICATION 

The nature of communication is represented by its transitions as it has been used or 
applied in any particular discipline. Each discipline has its viewpoints on communica- 
tion. Communication has been concerned with the interchange, exchange, or transmission 
of information. Regardless of the discipline or source, this premise has been verified 
and accepted, ranging from Norbert Weiner and Charles Cooley to Theodore Smith and 
Ray Schwalm. A psychologist (S. S. Stevens) provided the behavioristic orientation when 
he defined communication as "the discriminatory response of an organism to a stimulus*’ 
(Ref. 15, p. 689). Sociologists interpreted this as an interchange or exchange of informa- 
tion. However, Park felt it was expression, interpretation, and response (Ref. 11, p. 168). 
Shannon and Weaver provided the mathematical or technical engineering theory to accom- 
pany this. As engineers researching the capacity of a channel to transmit messages, they 
represented the parameters of communication as mathematical entities (Ref. 13, p, 6), 
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J °hn Mann points out that such mathematical expression has 
p. 112). Schematically, it was depicted in this fashion: 
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REPRODUCTION PROCESSES 



Under the banner of graphic arts, the processes considered as printing are well 
known: relief, offset, silk screen, and gravure. By embracing this thinking, the newer 

developing forms of graphic communication are locked out since they cannot be considered 
printing processes. This was due to the limited terminology of printing and/or graphic 
arts. A great deal of overlap and repetition occurred. Brown, in u keynote address to 
the International Graphic Arts Education Association, described the old meaning of the 
term printing as inadequate: 

Until now, printing has meant the art of impressing symbols on paper. . . Bui 
today printing is coming to mean the preparation of an idea for electronic treat- 
ment. The concept of pressure, always present in the meaning of printing, is 
disappearing (Ref. 2, p. 6). 

He further directed the IGAEA to adopt broader terminology which encompasses the old 
meaning of printing as well as the new processes. This action would concur with the 
frontier of the printing industry. In a later keynote address, Gardner emphasized that 
the technological advancement has made graphic arts an integral segment of a much 
larger and far more diversified graphic communication industry. Therefore, he declared 
that the 



. . . curriculum must be drastically revamped to realistically reflect the industry 
as it now exists end to convey the exciting new directions in which it is headed 
(Ref. 9, p. 6). 



The discussion centers on the inclusion of newer processes which results in accepting 
the more inclusive terminology of graphic communication. The printing processes are 
recognized as impact-oriented reproduction processes. Do we omit the non-impact 
processes as printing processes? Yes, but we must recognize them as non-impact repro- 
duction processes. A reproduction process would be defined as a process or technique 
which uses impact or non-impact to reproduce graphic, but static, images in large quan- 
tity on paper or other substrate materials. Therefore, we may study and investigate the 
several varieties of electostatic reproduction techniques and the laser-activated holo- 
graphic process. 

The varieties of electrostatic techniques are based on the phenomena of static elec- 
tricity and photoconductivity to reproduce graphic images. The best known electrostatic 
techniques are xerography and electrofax because of their similarity. Differing charac- 
teristics are applied in the videograph and Stratos systems as well as the conductive 
stencil screen. 
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The five basic steps in the xerographic process 
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The electrofax process 



Electrostatic attraction is based on the known fact that opposing electrical charges 
6aCh i 0th ^ r * p h° to conductivity is a physical characteristic of a substance which 
°n arg t Whl i e P hoto gr a P h i c ally sensitive to light. A metal layer or 
fifo^ioally Charged; its exposure to light discharges the non-image areas 
adhplt J £ fui at f nt bUt c harged image from a document on the plate. A toner compound 
f^ er . e ® t0 tills image until a sheet of paper with an opposite charge is positioned near 

which Is *e^teTbyhea? en transferred 10 the ^ ■* attracting electrical charge 
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The use of a laser beam makes the holographic process exotic, and physicists and 
researchers are still experimenting with its possibilities both inside and outside the 
graphic communication field. The process of recording, on photographic film, the wave 
lengths from a coherent light source reflected from an object is termed holography. 




Holography 



The film, or photographic plate, is designated as a hologram. This recording of 
wave lengths, which may be broadly interpreted as a photographic technique, is but the 
initial step. The re-creation of thi reflected object on the hologram which reveals the 
image, or object, in three dimensions is termed “wave-front reconstruction" by the 
physicist. Reproduction of th^ recorded image from a hologram has been achieved on 
a non-impact apparatus patented by Fischbeck (Ref. 8, p. 1). 




This apparatus reproduces information from a hologram by reflecting a laser beam 
from the hologram to the paper. The image is bonded to the paper by the electrofax 
technique and has been termed “laserfax.” This reproduction phase must be considered 
as experimental at this time, however. 

Other possibilities to be considered as reproduction processes are thermal tech- 
niques (thermography), diazo systems, microencapsulation, silver image transfer (dif- 
fusion transfer), and skid printing. 

Items within the framework of reproduction processes which have had variations or 
innovations developed: Cameron belt press, 3-dimensional offset or xography, screen- 

less lithography, flexography, electrostatic assists, microforms, and optical character 
recognition. 
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A STRUCTURE FOR GRAPHIC COMMUNICATION TECHNOLOGY 



The study culminated in a classification or organization of industrial techniques, 
termed as "structure,” which were described in the literature. These techniques, or 
processes, were identified, examined, and analyzed for a common relationship. This 
produced major elements which then permitted the techniques to be classified according 
to sublevels for each element which included those identified in the selected literature 
and supported by authorities familiar with the level of technology in the industry. The 
nomenclature used was consistent with the literature so that the scheme of classification 
represented the various industrial techniques by which each major element was accom- 
plished in the industrial setting. 

The common elements which composed the structure of graphic communication 
technology are design, copy or character generation, image conversion, image carriers, 
reproduction devices, and finishing operations. Each were generalizations that seem 
justified from the literature with regard to the common elements of the graphic repro- 
duction processes. 

Design 

The techniques used to translate ideas and concepts into an integrated yet compre- 
hensive visualization by planning the arrangement and appearance of the desired graphic 
product were considered as design. The activities consolidated as design could be de- 
scribed as decisions or considerations which affect the subsequent performance of each 
stage in the reproduction process. 

Character Generation 

The generation of graphic images from a stored and retrievable source by the manipu- 
lation of characters as dictated from a manuscript is called character generation. The 
diverse range of these techniques and processes essentially constitutes two basic cate- 
gories or functions: assembly of alphabetic or numeric characters and the storage and 

retrieval capability. 

The assembly of characters was identified as the gathering and organizing of alpha- 
betic and numeric characters as determined from a manuscript or original copy. 

The modes of storage and retrieval were the means by which a stored matrix or 
mother source was retrieved in order to generate or originate character images. The 
storage and retrieval techniques therefore pertain to any means associated with copy 
generation which has a capability to store a matrix and from which the matrix may be 
subsequently retrieved for reuse. The matrix or mother source in this instance was 
alphanumeric symbols or images imposed upon a physical material with the intent of 
creating, producing, or generating images of those stored characters. 

Image Conversion 

The methods used to convert the generated copy or images from the previous stage 
of production to a physical form of image carrier was known as image conversion. The 
methods of converting the image were broadly classified according to the technique which 
produced the image carriers. 

Image Carriers 

Image carriers were the intermediate physical media used to carry or transport 
the reproducible image within or for the reproduction device. While the image conversion 
category was concerned with the methods used to prepare and produce the carriers, the 
image carrier category physically described the various types of carriers. The image 
carrier was critical to the reproduction process since the carrier had to integrate or 
attach to its related reproduction device. The image carriers were the materials which 
were compatible with the reproduction device in order to transfer its image to some 
recipient material or substance. 

Reproduction Devices 

The basic principle upon which reproduction techniques, machines, and devices 
reproduce or transfer a graphic image from an image carrier onto paper or other mate- 
rial was embodied in a reproduction device. The identification of printing as a means of 
reproduction and communication was critical. All printing or graphic arts processes 
depended on impact or pressure to transfer an inked image. Since reproduction processes 
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did rid depend on this concept of pressure, they could not be termed printing processes 
The pressure concept however, was acceptable as a reproduction principles wdS £ 
those processes devoid of the pressure concept. 

Finishing Operations 

ntho J 116 ° pe . r n tl0ns * hlch modified * refined, or processed the image recipient paper (oi 
other material) into its final finished form were termed the finishing operations. These 
operations produced a finished product for distribution and disposition. P 

CONCLUSION 

commor elements constitute the structure of graphic communication tech- 
Ihin^rinHL 688 ^ 03 WaS derlved from the recognition of reproduction processes rather 
in J! Jw n ^ ng an ^j 0r 4 graphic arts processes. Selection of terminology was also critical 
in order to provide inclusive, not restrictive, interpretations. The term “graphic com- 

rbstlaSlnn, 5 Pert ! nem slnc \ the graphic symbols to be reproduced are static yet spatial 
bstractions of our language which are presented to the visual sensory mode. Therefore, 
the importance of these graphic stimuli relates to their generation, reproduction or proc- 
essing in order to initiate the communication process. P 

rT ?} os f> I* 111 W? 1 * Elmer Brown (President of the International Typographical 
Union) --hen he addressed the ITU members: 8 F 

There should be no reluctance on the part of the union members to increase 
K?" either by performing a better job or by mastering new mechanical 
devices and machines. We ought not to stand in the way of progress, but use 
each new machine, each new device, each new invention or process. . .(Ref. 2, 

P* 0). # 

Then, addressing graphic arts educators, he warned: 

We are fast becoming teachers in the field of communications, not just in print- 
ing, for the old art is fast becoming an “old form of communication.” To be 
sure, printing will continue to be an art and will be tlsed for many years, lust 
as there is still some hand typesetting being done. But to teach our young people 
, £ p 5. inting . without insight into the newer developing forms of communications 
is handicapping our new generation of (graphic communications) workers. It is 
much like teaching transportation by limiting such knowledge to the running of 
river boats (Ref. 2, p. 6). 8 
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Home Remodeling for Disadvantaged Students 

Richard H. Buchholz 



Let’s give disadvantaged students experience in home remodeling. They, more than 
other industrial arts students, live in run-down homes and neighborhoods. As such, these 
students will have abundant opportunity to put the skills they learn to use. Home remodel- 
ing is a big business in this country because there is money in it and because it makes 
sense to remodel instead of always tearing down and rebuilding. Disadvantaged students 
come from families that lack the money and most often also lack the skills to do the re- 
modeling or make the necessary repairs which would make their homes more livable 
and attractive. 

"Disadvantaged” means black students, but by all means not only black students. 
Disadvantaged students are found in all parts of cities, and so the term should indicate 
any student who comes from a neighborhood that might be classified as low-income or 
ghetto. Ghettoes come in all colors, as do disadvantaged students. These students have 
one thing in common; they live in homes that are in bad need of repair and could certainly 
be improved by remodeling. 

How do these students gain the skills that will be so necessary in their later life in 
maintaining their homes? Industrial arts education should take on that responsibility, 
and not only because these students could save thousands of dollars in their lifetime by 
becoming "do-it-yourselfers.” If we give these students skills in home remodeling, 
they can use these skills to gain employment in many fields including repair, remodel- 
ing, and construction. 

Industrial arts education has accepted this responsibility in Toledo. We are putting 
home remodeling and repair into the curriculum. 

Many years before I became Supervisor of Industrial Arts Education in Toledo, I had 
an opportunity to work with some industrial arts students in remodeling a home. I had 
purchased the home after a $4,500.00 fire had swept the dwelling and was putting it into 
shape for my family. I asked the students in my metal shop class if any of them wanted 
to work over Christmas vacation to help me put the home back into shape. I offered them 
a lot of dirty work in return for $1.25 an hour and all they could eat for lunch. With their 
help and a lot of my work during the vacation, Saturdays, Sundays, and after school, I put 
the home back into shape for less than $450.00. The way these boys acted was a real 
surprise to me. I don’t believe it was the $1.25 an hour or the hot dogs they seemed to 
relish that caused them to work so hard or to enjoy themselves so much. Some of the 
toughest boys to control in the classroom worked the hardest in the house. I gained a 
rapport with these boys on this project that I don't believe I could have gained in the typical 
classroom approach. 

When I became Toledo’s Supervisor of Industrial Arts Education, I explained some of 
my ideas about repair and remodeling to teachers and administrators and received warm 
approval from both groups. Since this type of program had never been undertaken in the 
city before, I had no background information available to draw upon. One thing was sure. 
We needed an old home to remodel, preferably in an area where students needed it most. 
The area picked was in the Scott High School district that has not only a great number of 
homes in need of repair but also a great number of students in need of this type of skill 
training. 

We were lucky to find a local nonprofit remodeling firm that agreed with our idea. 
Community Rebuilders, Inc., was already remodeling homes in Toledo in their effort to 
relieve the urban housing problem. When they first contacted me after reading about the 
idea in the local paper, they were having an open house on their first remodeled home. 
I visited the home and observed many job samples that I felt our students could equal or 
surpass. The deal which was worked out was advantageous to both Community Rebuilders 
and the Toledo Public Schools. It was basically very simple. Community Rebuilders 
buys a home to remodel, pays for all the materials necessary to remodel the home, 
insures the students who will work on the home, and even gives us $100 to help buy the 
equipment we need to start the program. Toledo Public Schools only had to provide a 
teacher and the students. After a few months of looking at homes, one was picked within 
three blocks of the high school. In the spring, based on the assumption that we would have 
a home to remodel, we had scheduled some students into the course. We were ready to 
start the first day of school. 
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While legal arguments were being made, the students in this class helped put the 
finishing touches on a new communications laboratory at their high school. For about 
two weeks, they helped move some of the new equipment from storage into the lab and 
also move all the books that had been stored. 

In the meantime, a church was found that needed some remodeling. This was also 
in the Scott district, near the homes of some of the boys. We had a classroom again. 
It offered the boys an opportunity to learn more skills in building some offices and con- 
i once rooms in the parsonage. Before they put the walls up right, they had to remove 
the good-intentioned bad job that some of the men in the parish had started. All in all, 
they worked in four offices and one conference room putting up new walls, painting some 
walls, paneling some walls, hanging doors, putting up acoustical ceiling, and installing 
new lights and new floors consisting of vinvl tile and carpet. 

Another home in the Scott district was found, and this time we were sure we had the 
owner’s permission. The home was to be remodeled through the urban renewal agency 
of the city in conjunction with Community Rebuilders and the home’s owner. In this case, 
the owner would work right beside the students in remodeling his own home. They would 
provide him with all the help he needed to bring his home back up to par, and he could 
help them as a resource person because of the many skills that he possessed. In the 
first home, they had put up mostly drywall. In this home they had an opportunity to do 
more plastering because the home’s owner was an accomplished plasterer, and he would 
be around to show them how it was done. 

Our first year in home remodeling is just over so we cannot estimate to what extent 
we have reached our objectives. It will take many years of follow-up to find out how 
these boys used the skills that they learned in their future lives. Will they keep their own 
homes up better because of their experience? Will any of them use the skills they learned 
to break into the construction industry? Will any of them take up home remodeling as a 
business? These are questions that will take time to answer. But we know for sure that 
their horizons have been broadened. They have learned skills, attitudes, and work 
habits that will aid them in their search for any kind of work. They know what it is to 
make home repairs and improvements. They have not just read about it in books; they 
have had that hands-on experience so necessary for learning. 

Industrial arts education should include courses in home remodeling and repair for 
disadvantaged students. You may have trouble starting a new program; we had some. 
In some cities it will be tougher than in others, but at least try with no thought of not 
succeeding. Action programs keep students enthused, and remodeling is an action pro- 
gram. Consider also that this is an inexpensive program to start. You need not build 
an addition to the high school or buy a lot of costly pieces of equipment. Your cost per 
class is the teacher’s salary and a few hundred dollars’ worth of hand tools and portable 
electric tools. If you want to start a program like this, get enthused. Tfell your story, 
and watch your enthusiasm rub off on others. 

Almost nothing is impossible if you try. The success we have had so far in this new 
program of home remodeling and repair is due to the fact that we have people in Toledo 
who are not afraid to try something new if it looks as if it will help students. 

Mr. Buchhol at, Director of Vocational Rehabilitation Center, was the former Supervisor of Industrial Arts 
Education, Toledo Publ'c Schools, Toledo, Ohio. 
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Industry Looks at Articulation 
in Career Education 

Morris Tischler 

People end up in specific jobs by accident, through the process of elimination, con- 
trolled placement, or by careful career planning. Career planning is a system which 
can be programmed. Like the computer, the system utilizes many AND, OR, NOT, and 
INHIBIT control circuits. To be effective, the system’s input should couple with entry 
learners at the beginning level of formal education (first grade). The system has several 
output terminals, namely, occupational (vocational), technical, professional, and random 
resource material with few specific skills. The characteristics of the career system 
are described by alluding to the water system concept. 

Career planning must start early. Activities within the environment establish param- 
eters and constraints which determine possible limits and functions of the controlled 
element. Our family consists of four older boys and one girl, age 6. The girl enjoys 
cutting wood, building projects, playing with mechanical toys and even playing with elec- 
tronic parts and chassis. The primary school level is the period of awareness— level 
two. Level one, birth toformal education, is the period when the human system is adjust- 
ing to the basic mechanics of life adjustment. 

AWARENESS LEVEL 

This period starts with primary education, grade one, and extends to the middle 
school. It is a time of great individual involvement; learning is synonymous with fun, 
exposure to materials, practical techniques, and the development of concepts without 
limits. The child, when approached as a learning system, can store in its memory 
bank data from many sources. 

The sense organs of the system can function as a five-input AND gate. Most current 
learning situations, however, cause the system to function as though it were only a one- 
or two-input AND gate; namely, gathering data by only sight and sound. During the aware- 
ness period (and long after) the sense of touch is an important input. To provide maxi- 
mum input to the system, all inputs should be used as often as possible. 

The curriculum structure, during the awareness period, appears to have been de- 
signed for a learning system that has only OR gates for inputs. During each hour the 
child will be taught reading OR arithmetic, OR history, OR - OR - OR. The accumulation 
of data, with a faster response time, can best be accomplished if the learning activities 
are interdisciplined. Arithmetic relates to measurement. 

Measurement can lead to construction and hand tools; materials relate to resources; 
resources relate to reading, etc. Each area is tied with a golden thread which pulls t 
together into a system where each part is a subsystem or a component of a subsystem. 
We develop concepts by looking at systems. The completely assembled puzzle is a picture; 
the total automobile, the entire house, a whole wagon, are but a few examples of systems. 
Once the concept of the system is developed (a frame of reference), the pieces will fall 
in place with minimum use of the INHIBIT gates. The awareness period is an excellent 
time to introduce materials, tools, and related academic subjects. At grade one, a cluster 
of projects could be introduced as Level 1. The cluster would make use of a variety of 
tools and materials. Cutting tools AND word tools, bending tools AND writing tools, 
number tools AND wood materials, NOT justreadingOR writing OR spelling, OR, OR . . . .. 

At level 11, the cluster could contain experiences requiring a higher degree of skills 
development. The projects would contain words in the vocabulary determined by the read- 
ing readiness scales. At each grade level a new cluster of projects, making use of a 
wide range of tools and materials, would be introduced. By the time the learner reaches 
the middle school, he or she would have been exposed to the general usage of tools and 
materials used in many occupations. Skills development is not important, only what the 
tools are used for. Tools, whether they be grammar or saws, are merely ways of trans- 
porting abstract concepts into the world of reality. . 

The period of awareness is the time for broad base exposure integrated with basic 
methods of formulating systems. Again, the systems may be stories containing an order 
of written words and letters (system, subsystem, and components) or a wagon with wheels 
and axles. 
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CONCEPTUAL LEVEL 



This period, the middle school, is when the broad concept of the world of work starts 
to narrow. It is a time of exploration, orientation, getting an overview, or formulating 
personal concepts. Major areas of work start to fall in place— engineering, teaching, 
business, manufacturing, construction, etc. In order to get the learner to understand the 
various areas, educators have used many approaches. Industrial arts programs, for 
general education, have offered exploration, the general shop, the World of Construction, 
American Industry, Anthropology, and others. Jerome Brunner speaks of the spiraling 
technique of narrowing in on a specific area. The conceptual approach is another approach 
which fits well on the yardstick of continuing education. 

Concept learning looks at the various areas as subsystems rather than the components 
of subsystems. Course content is based on deductive reasoning rather than inductive 
reasoning. Careers in general are studied by analyzing the subsections of the career. 
It is a study of what rather than how. It*s the first paragraph of a lengthy news story; 
it's conversational foreign language, playing the piano for the first time without reading 
notes; it's an enjoyable experience through learning. Learning that pays off now; it 
is not a prerequisite course required as a base for a hierarchy of future experiences 
(such as Algebra I for Algebra II). 

The structure of the concept course ir.cludes topics taken from advanced vocational 
and technical courses. The subject matter is treated in terms of what it contributes to 
the over-all rather than the specific skills of mastery. The learner, using as many of 
his AND inputs as possible, evaluates subject content with minimum requirement of pre- 
requisite courses, such as math and science. The material increments are short (usually 
one period for completion), highly motivating, and relate to complex ideas and principles. 
Entire systems such as receivers, transmitters, computers, complex machines, con- 
struction, etc., are offered. A major career area might well be covered in 30 to 90 
teaching periods. 

The intent of the course is to provide classroom counselling for careers, the narrow- 
ing down from many possible career choices to a limited cluster group. Specific skills 
development is to be offered through vocational/technical or professional training. 
General skills and the use of materials are included in the concept courses. The middle 
or junior high school is the proper level to introduce conceptual courses since they serve 
as prevocational guidance. 

Consider the view from a mountaintop. One gets an over- all view or effect. Con- 
sider further a winding river in the valley with a canoeist at the entrance to the river. The 
canoeist sees only what lies in his immediate path. Every protruding rock, every tur- 
bulent turn is filled with anxiety. What lies ahead can only be seen by the observer on 
the mountaintop. The canoeist is learning how to navigate, even though he may not know 
where he is going. The canoeist who is not properly prepared may turn over— a dropout. 
He may try again or, if the experience was really bad, he may give up completely. 

The teacher may be considered as the viewer. From his vantage point and as an 
experienced canoeist, he sees the over-all situation. He knows where the problems are 
and the required skills to properly navigate toward the career objective. The learner, 
on the other hand, is the canoeist. Since they are separated by time and space, com- 
munications are difficult. The student is often taught how to develop a specific skill even 
though he knows not where he is going. 

Concept learning starts by placing the student on the mountaintop with the teacher. 
Together they view the career river. The student may never get in the boat. From the 
vantage point, the student simulates some conditions (equivalent to rocking in the boat). 
He sees the system of the river, the subsystems (sections), and how they relate. He 
sees what is happening and where it leads. What is not how. In the boat, he will learn 
how. If after some simulated experiences the learner expresses no interest, then, while 
still looking down from the vantage point, attention can be called to other career systems 
and their required experiences. 

As anyone knows, a view from a mountaintop is exhilarating, motivating, and exciting. 
Conceptual courses are structured to provide similar experiences while working with 
tools, instruments, and materials. 

In electricity, the course starts with the big concept — the conversion of energy. 
Electricity produces light, and light produces electricity. Electricity produces motion 
(motor, relay, bell), and motion produces electricity (generator). By studying energy 
conversion (transducing), the applications of transducers are learned. This leads to 
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controls — controls for lighting, controls in appliances, industry, power distribution, etc. 
Concurrent with the laboratory measurements, practical experience (application of knowl- 
edge) is gained by working with tools and materials in a directly related assignment. 

In metal working and metal processing, the beginning learner starts with machines 
(designed for entry level students) so as to simulate the machinist. He must start at 
the beginning to feel like the person he may want to be in the future. He can use the lathe, 
vertical mill, horizontal mill, even a numerical control machine. Squaring a metal block 
with a mill file is out. 

In construction, it’s an entire house, a system, the design of the house and its many 
subsystems. It’s not just cutting a board or mixing cement and piling bricks. 

The woodworking shop might become a model shop where the student is faced with 
design problems. Some problems might best be solved by using plastic and molds; 
others might require latex or metal molding. Still others might require wood. If wood 
only is to be studied, then the study begins with a system made of wood. As an example, 
a special cabinet, table, or box with unique joints can be used. The project is first taken 
apart to see what was done and why. This project is followed by a series until the entire 
career area has been presented. The birdhouse era is out. 

In the automotive area, the entire vehicle is first studied. Rather than a real car, 
a model which can be dismantled might best be used. If possible, a wide range of vehicles, 
including trucks and tractors, should be studied. Airplanes and other similar vehicles 
should not be included here but might make up another career study. 

Once again, the concept study answers the question what. It leads into the study 
of how — vocational education. When properly structured, it is unique. As the student 
goes forward in his study of how, he can reflect back to his conceptual study as his frame 
of reference. Without the concepts, he must be told that he will use the how sometime 
in the future. It’s like driving a car. Most of the time you look forward, but sometimes 
you look back. “How” study, without concept study, is open -loop instruction; it has little 
or no feedback. When both methods are used, the learning system has negative feedback, 
which smoothes out instability. The result: better student response. 



BASIC SYSTEMS 

Awareness education develops the broad concepts which lead to the narrowing of 
career concepts. Before proceeding into career preparation (vocational education)— -the 
how — some discussion concerning systems, in general, is worth considering. 

The word system has significance when we consider that a system contains only four 
major parts. The input to the system (called input transducer, which changes energy 
from one form to another), the output (again a transducer which changes energy from one 
form to another), a means of control (between input and output transducers), and some 
source of power or fuel. In other words, a system contains input, control, output, plus a 
source of power. All systems contain the same basic ingredients. Man can interrelate 
systems because he can arrange for the output of one system to properly match the input 
of another system. Man is able to transmit his voice because the loudspeaker of a tele- 
phone (ear piece) or radio matches the ear of the listener and the microphone matches 
the voice of the person talking. 

All systems developed by man can be interrelated and analyzed in terms of the four 
major parts. Since all systems need power (in various forms), it need not be considered 
in matching systems. Only the input, output, and control sections have real significance. 

Consider the major input and output transducers to the human system when distant 
communications are involved. The major inputs are the eyes and the ears. The major 
outputs are the voice and mechanical motion of the limbs. All other sensory organs 
provide for the acquisition of information in an area closely surrounding the individual. 

The ability to speak and the mechanical movement of the limbs enabled mar. to trans- 
mit information over long distances and for the development of a system whereby man 
himself would be transported. To transmit a voice by wire or wireless, only two out- 
put transducers are required — the voice and the motion of limbs (to construct the sys- 
tem). To receive the information, only one input is required — the ear for sound. Like 
the human, all industries are interrelated when one considers the systems that they form. 
An automobile system has wheels as its output transducer; but the wheels must match 
the roads which are part of another system, highways. A complete family of systems 
exists, therefore, in which lie all of the trades developed by man. 
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The subsystem or modular design provides several advantages: 

1. Systems or individual circuits could be studied in shorter periods of time. 

2. There is almost no limitation on frequency. 

3. Circuit parameters can be easily changed. 

4. Maximum emphasis can beplacedon measurementandthe use of test instruments. 

5. Circuits can be more easily traced and studied. 

A disadvantage is that this type of equipment is slightly more costly to prepare, but 
this is offset by the greater depth of learning. 

The technology, as it now exists, makes great use of integrated circuit modules. 
Systems, not circuits, is the emphasis in electronics today. 

Since the technician still needs experience in working with discrete components, the 
assembling of circuits cannot be eliminated. This practical work however, must be inte- 
grated into the theory and laboratory measurements study. The practical work should 
include the basic use of tools, working with metal, fiber boards, and printed circuits. 
Circuit design, system analysis, and troubleshooting are advanced levels of practical 
skills. The activities should cover all areas of work to be encountered in industry. 

Regardless of whether information is to be offered on a conceptual or comprehensive 
level, a learner, like a worker in industry, requires a balanced diet of activities. A class- 
room situation in which the student is continuously exposed to abstract topics is no more 
exciting than a shop worker performing repetitive operations without any understanding. 
A well-balanced program contains three major areas of activity; these are theory (ab- 
stract information), student self-evaluation (validation), skill development and applica- 
tion of information. During each week of study, if a student is exposed to all three phases 
of the program, he will not only findthe activity challenging and motivating, but will show 
a greater willingness to participate. 

The first phase, abstract information, is usually presented to the student by means 
of a teacher, book, film, slides, or other media. Self-evaluation, phase two, is a labora- 
tory experience wherein the student evaluates by testing the principles provided in the 
abstract information. The laboratory experience permits thestudent to personally verify 
that the information does truly work and is functional. In other words, in this phase, the 
student is checking the teacher and media material presented. 

The skills development and application of information, phase three, enables the in- 
structor to observe whether the learner can apply the abstract and measurement tech- 
niques to problem solving. Learning, to be effective, must be applied so that the student 
can see its real value. 

During each week of study, all three phases of the program are in operation. The 
student devotes a certain number of hours weekly to theory; he then proceeds to the labora- 
tory to perform directly related measurement ex. rcises. When these two phases are 
complete, he then starts with practical shop practL es. In some areas, phase three may 
start before phase one or two. The time allocation varies with courses. The student is 
evaluated in all three areas. 

The three-part, balanced program can be utilized on both the conceptual and com- 
prehensive levels. Depending on the specific needs of an individual or a group, more time 
can be allotted to one area of study than another. For example, the program can be ad- 
justed so that a slower trainee receives less practical problems while a faster student 
receives additional enrichment work in either laboratory measurement or practical 
problems. The program is extremely flexible, and easy to adjust to individual needs. 

The three-part balanced plan can be applied to other areas of vocational training. 
In the metal cutting area, the student can study machine component design in theory. 
In the laboratory, an existing assembly can be measured and evaluated. The practical 
work could relate to the student design and the making of the metal part or parts. 

CAREER TECHNICAL EDUCATION 

Career technical education is semiprofessional. The total program includes college- 
level academic courses correlated with technical subjects. It is the final phase on the 
continuum of formal education, prior to the world of work. 

The technical program should articulate with the secondary level pretechnical cur- 
riculum. Courses in basic electricity and electronics or similar courses in other course 
areas should be offered as remedial courses for students coming from general education 
(having had no similar courses). Technical and advanced technical courses should be 
offered. All too often, programs at this level appear to be the same as courses offered 
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orri^?ioH^°£ dary !t VeU f Redu « tel > c y of subject matter usually results where complete 
articulation has not been planned, K 

• A < t° ur . ses offered at ^is level (especially the second year) should be designed to meet 
industrial requirements. Courses in computers, advanced communications, numerical 
control, and process control are typical of those to be offered. 

Some students may take only one semester or one year and then transfer to a four- 
year engineering school. Here again, it is important to develop a concepts course for 
engineering orientation. F 



SPECIAL PROGRAMS 

T , he Ar , ea Vocational Centers, better titled Career Centers, usually operate on the 
^ v f * B ® cause of the additional training hours, these schools can provide 
in-depth training. Except for the level of the academic related studies, the technical 
material may cover subjects similar to those offered by a combined secondary/technical 
program. Unlike the technical level, greater emphasis is placed on the maintenance of 
systems and specific machine tool skills. 

Adult education and/or in-plant training is a continuation of either the career center 
or community college (technical). This training is specific since the types of work and 
machines are known. This is in contrast to formal education where the specific lob re- 
quirements are not known. J 

In-plant training is similar in design to military training. Courses are usually short, 
and nice to know subjects are often omitted. 

SUMMARY 

P lannin 6 of an educational system in a community or on a state level requires 
that the entire system be considered. Heretofore, programs planned piecemeal (junior, 
area vocational, community college) did not articulate. The result has been redundancy 
resulting in many wasted hours and the absence of academic dignity. y 

A completely articulated plan provides for an awareness level (grades 1-6), a con- 

7 “i 0) \ a career P re P ara «on level (grades 11-12), and a technical 
level (grades 13-14), At the awareness level, broad concepts are formulated. These 
concepts are narrowed at the middle school (or junior high) to major career opportunities. 
Preliminary preparation for advanced study takes place at grades 11 and 12 (sometimes 
starting at grade 10). The subject matter is detailed (comprehensive rather than concep- 
tual) and provides the how rather than what. v 

In developing * e concept courses, subject matter taught at the career level (even 
the technical level) is streamlined (many details removed) and offered at the middle 

1 , ev , el * ^ 5° u J se provides insight for decision making, high motivation, and an 
established frame of reference for future study. 

Courses offered at all levels must be a balance of abstract, student evaluation, and 
practical application of information. 
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Performance-Based Instruction 

Thomas E. Lawson 



Currently, within all educational realms, there is significant progress in the precise 
specification of instructional objectives. Many individual instructors, schools, universi- 
ties, and training centers have recently instituted, and in some instances completed, the 
task of specifying student performance objectives for their instructional programs. 
Important issues regarding the instructional feasibility and desirability of objectives have 
been raised as a consequence of this interest. These explicit goal declarations ostensibly 
imply an operational base on which to make systematic decisions regarding instructional 
design. Popham (Ref. 6), for example, has enumerated the specific advantages associated 
with the existence of precise objectives for instructional decision-making. 

Instruction directed toward behavioral attainment generally follows an intuitive, 
unanalytic method. This paper is a first approximation to a more systematic approach 
to objective achievement. However, it represents a rather limited approach to curriculum 
realization and, therefore, does not constitute a major rationale for such an activity. 
Subsequently, primary emphasis will be directed to the content and processes of learning 
associated with instructional design. Many additional interacting and interdependent 
factors affect the attainment of desirable achievement behaviors, as has been schema- 
tized by Banathy (Ref. 2) and is shown in Figure 1. The peripheral segments represent 
information source variables as they affect terminal student achievement. Essentially, 
the "analysis and formulation of instructional procedures” factor implicates the heuris- 
tics for facilitative instructional development. 

The primary purpose of any instructional exercise is to change human behavior, ae- 
veloping a performance competency of which the student was formerly incapable. Students 
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stoiild, as a result of instruction, be able to exhibit identified skills and knowledge in a 
specific school, work, or life situation, in most educational settings, pre-defined objec- 
tives represent these desired performance outcomes. Appropriate learning activities 
are to be structured only after the terminal achievement expectancies have been specified. 
Precise statements of performance outcomes place no undue restrictions on instructional 
design. A general misconception is that once an instructional objective is stated in per- 
formance terms, it is easy to develop the necessary learning activities. Terminal per- 
formance outcomes certainly place limits on teaching methods, but they do not directly 
prescribe the selection of specific learning activities. Statements of student performance 
o not tell exactly how to attain each objective, though they will often contain suggestions 
for appropriate learning experiences. 

LEARNING AND SKILL TASK ANALYSIS 

As a requisite for any performance- based instructional planning, each behavioral 
objective needs to have a “learning and skill task analysis" performed to determine the 
sequence and appropriate inclusion of enabling behaviors. (Enabling objectives are not 
instructional goals in and of themselves. They are dependent upon terminal objectives for 
their realization and are the necessary student learning tasks that bridge the gap between 
existing student ability and each derived terminal objective (Ref. 1)). Structurally, 
enabling objectives compose a learning and skill task analysis which can be accomplished 
by asking. What pre-requisite capabilities must the learner possess in order to master 
the terminal objective?" or “What would the student have to know to do in order to per- 
form this task?" A succer sive approximation is made reflecting these subordinated 
capabilities by beginning with the terminal objective and working backward. Each je p- 
arate , tas * c d escr iption should be translated into behavioral terminology including explicit 
specifications of the task behavior, task conditions, and success criteria. An analysis is 
operationally terminated when the most basic sub-task element (enabling objective) 
approximates the entering behavioral requirements. Ultimately, this behavioral hierarchy 
of suo-task elements should indicate, in sequence, all of the enabling behaviors which a 
learner must exercise before successful achievement of the terminal behavior. 

The sequencing of instructional activities in accord with the order in which knowledge 
and skill competencies should be learned is difficult but important. The various tasks a 
learner must acquire during instruction are dependent one upon the other; i.e., mastery 
°* J ask } raas ^ ers t0 another. Via learning and skill task analysis, irrelevant tasks 
would be quickly tested against the terminal objective and discarded. Figure 2 depicts 
the relationship of analysis to entry and terminal capabilities. 




Figure 2. Serial relationship of learning and skill task analysis in reference to entry and termi- 
nal capability. 



A method of learning and skill task analysis is applied to conic sections involving 
graphic solutions in Figure 3. 

After each sub-task has been identified and stated in behavioral terms, it must be 
analyzed in order to determine all of the things the student must do to complete the task. 
Tbe tools, job aids, materials, equipment, directions, demonstrations, and significant 
objects necessary to facilitate the accomplishment of each sub-task competency must be 

identified. The types of behavior required and the statements of performance must be 
included. 

These analytical efforts will indicate the necessary activities leading to performance 
specifications. Learning and skill task analysis for any given terminal performance ob- 
jective must be established according to the following criteria: 

1. Complete (all components included) 

2. Detailed 

3. Substantive relationship must exist 

4. Consistent with terminal performance outcome 

5. Classroom tryout imperative 
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TERMINAL BEHAVIOR 1.0 Given the necessary information, graphically construct, 

with the use of instruments and drafting media, any two 
(2) of the three (3) listed conic sections: 

a* parabola (intersection method) 

b. ellipse (four-center method) 

c. hyperbola (intersections method) 

. ... Demonstrate graphic solutions for each conic section 

(a, b, and c) 

1.2 Identify graphic solutions for given conic sections 
(intersection and four-center) 

1 .3 Identify and explain types of conic sections 
-1.4 Define “conic sections" 



ENABLING 

OBJECTIVES 



ENTERING BEHAVIOR 1.5 E$*antial drafting instrument skills; understanding of 

"geometric plane" construct 



Figure 3. Learning and Skill Task Analysis for Conic 
Sections Involving a Graphic Solution 



DIAGNOSING PRE- INSTRUCTIONAL BEHAVIOR 

The effects of education tend to focus on the individual student* However, in the ma- 
jority of instructional situations, both classroom and laboratory, very little attention is 
given to the skills and knowledge already possessed by the individual student. A criterion 
pre-assessment test should be given before instruction begins. Travers (Ref. 9) indicates 
at least four classes of pre-instructional variables which should influence the instruc- 
tional design — excluding personality-type variables: (a) the extent to which the student 

has already learned the behavior to be acquired in instruction; (b) the extent to which the 
student has acquired the entering behavior requisites for learning the knowledge or skill 
to be acquired; (c) learning sets which consist of antecedent learnings that facilitate or 
interfere with new learnings; and (d) aptitude- like variables which consist of the ability 
to make discriminations necessary to profit from instruction. 

A criterion pre-assessment testmustbe contingent on both the representative enabling 
and terminal objectives. Each assessment measure must be in performance agreement 
with the type of objective, reflecting either learner behavior or a behavioral product. It 
requires that a change be made in context and/or stimulus from the proposed activities 
afforded to the learner during the instructional sequence. The three structural components 

of the task, per se, are important. . ..... 

Consider the following task: Given the necessary information, identify, in writing, 
the three (3) major activities criterial to the technique of microfilm reproduction. 

The performance to be exhibited by the learner is that of identification; this perform- 
ance should be initiated on the basis of given information and requires that three major 
activities common to microfilm reproduction be identified in writing. Thus, a criterion 
suitable for assessment of the above task could possibly be a written description of a 
film reproduction process stating that the learner, after reading the passage, identify 
in writing the three major activities of the described system. 



INSTRUCTIONAL CONCOMITANTS 

Once the enabling tasks involved in terminal behaviors and the pre-instructional con- 
ditions of the learner are described, the instructional sequence can be undertaken. The 
following three instructional concomitants represent treatment variables (intervening) 
consistent with performance-based instruction. 



Practice of Performance 

One of the best methods is practice of performance. This principle implies that the 
learner be given opportunities within the instructional process to engage in the skill called 
for by the performance objective (Ref. 7). Moreover, the learner should practice only 
those skill components of the tasks contingent on the behavior for which he is being 
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instructed. Popham and Baker contend that practice of performance situations, based on 
the learning and skill task description, can be of two major types: equivalent and analo- 
gous. 

Equivalent practice refers to the practice of equivalent skills implied by the action 
term of the objective. The student, in a practice exercise, is given an opportunity to 
physically assimilate the behavioral element called for in the terminal outcome. This 
principle seems obvious, but many instructors fail to realize its potency and to employ 
it. Research clearly indicates that an individual can only incorporate into his response 
repertoire those responses he has been allowed to make. 

The other type of performance practice, analogous practice, arises when the learner 
is presented a practice situation wherein he is required to behave in a manner which is 
analogous but not identical to the terminal behavior. In these activities, the learner's 
response is similar to the terminal response called for in the objective but the overt 
behaviors in the two situations differ. The essential intellectual operations required by 
the objective and the learning experience are the same, but the physical manifestations 
are different. 

Smith (Ref. 8) lists six factors which contribute to the effectiveness with which per- 
formance is practiced: 

1. Distribution of practice and rest 

2. Verbalization during practice 

3. Pacing 

4. Overlearning 

5. Mental practice 

6. Preparation for practice 

In conclusion, practice of performance activities represent psyc:homotor experiences 
critical to the manifestation of the performance objective. Any instructional configura- 
tion formulated on skill behavioral repertoires must proffer practice of performance. 

Practice of Knowledge 

Practice of knowledge, as an instructional treatment variable, differes from practice 
of performance in that the learner has an opportunity to practice the knowledge (cognitive) 
components of the task rather than the skill elements. Typically, the knowledge com- 
ponents would refer to such mental constructs as machine nomenclature, descriptions of 
step-by-step procedures, safety rules for the laboratory, schematic diagrams, and prin- 
ciples that apply to many tasks (Ref. 8). Whereas the practice of performance requires 
equipment, tools, and materials, practice of knowledge requires paper and pencil. 

Before knowledge can be practiced, it must be presented to the student. Naturally, 
presentation modes may differ considerably. Smith writes that: 

. . . presentation and practice of knowledge are differentiated on the basis of 
one-way yg. two-way relationships between the student and the media used in 
presenting and practicing knowledge. In presentation, there is a one-way flow 
from media to student. In practice, a knowledge cue is presented; the student 
responds and then is provided knowledge of results (Ref. 7, p. 22). 

Subsequently, in the practice of knowledge, small amounts of content will be presented 
during the practice exercise. The purpose of presentation, as described in the next sec- 
tion, includes only the uni-directional flow of knowledge from the media source to the 
learner. 

The knowledge component of the representative task should be analyzed to determine 
the behavioral stimuli and responses so that the learner may learn efficiently (Ref. 4). 
This activity should precede the design of materials and techniques for the practice of 
knowledge. Moreover, the type of analysis i3 dependent on whether the knowledge com- 
ponent falls into one of several behavioral classes. For each kind of cognitive behavior 
required as a basis of a task or terminal commitment, various learning strategies are 
offered (Ref. 4). These conditions for learning serve as a basis for structuring practice 
of knowledge materials. 

An example might help clarify practice of knowledge. Consider the following objec- 
tive: When presented a picture of the Multiliih 1250 offset press, the student will differ- 
entiate between the controls indicated by verbally stating their name. 

In the above task, the knowledge component is differentiate. More specifically, dif- 
ferentiation is a form of discrimination learning wherein the learner is presented a series 
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of cues, each requiring a different response. The picture of the press with the controls 
indicated would be the cues, and the names of the controls, the responses. 

Presentation of Knowledge 

In the practice of performance and knowledge, the learner makes responses that 
can be corrected if they are wrong through knowledge of results. However, in die presen- 
tation of knowledge, the learner is simply receiving the information, not overtly respond- 
ing nor receiving any form of feedback. The effectiveness of the presentation is somewhat 
limited as a means of teaching because of the passivity of the student. Ultimately, the 
most critical basis for selecting a presentation mode is the relationship of the specific 
knowledge offered by the proposed medium to the performance outcome (Ref. 3). Smith 
(Ref. 7) cites six major modes for the presentation of knowledge. Singly or in combination, 
the choices include: 

1. Lectures or demonstrations by the instructor 

2. Film 

3. Tfelevision 

4. Tape recordings 

5. Books and other written material 

6. Training aids 

Unequivocally, it is easier to design learning experiences for presentation than for 
practice, and Smith (Ref. 7) has pointed out that presentation serves four purposes: 
providing orientation to the student, providing organization and meaning to knowledge 
items, guiding practice, and presenting knowledge to be learned. 

The instructional concomitants briefly discussed in this paper are depicted in Figure 
4 to illustrate their relationship to the over-all specifications for performance-based 
instructional design. 




Figure 4. Procedures for determining critical treatment variables for instructional design. 
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on which a child is born, controls his entering school and for the next 12 years governs his 
education. Educators have talked of educational readiness, and yet few are ready to 
grant a variance in the speed in which a student may ; rogress through an educational 



program. 

What can, and should, the colleges and universities do for those who elect to seek a 
four-year baccalaureate degree? Should the "cookie cutter” system prevail, expecting 
all to follow the same set pattern of required courses? 

Some attempts at answers might be: 

1. Establish course challenges in which the brighter 
student could be rewarded for doing some independ- 
ent study and then testing out on written/perform- 
ance examinations. 

2. Accept college-level courses taken in high school 
and thereby reduce the college courses, again using 
standardized written/performance examinations. 

3. Develop mini-courses, getting away from the sancti- 
fied semester time elements. 

4. Provide selected lecture-lab sections plus super- 
vised open lab times for those students requiring 
repetition or skill-oriented activities. 

5. Develop multi-media resources such as videotapes, 
closed loop films, audio-tapes, etc., which could be 
readily available either as "hands-on” or dial 
access. 

6. Provide a course early in the college program on 
the basic skills of how to learn for those who need 
that information. Individualize it to the extent that 
it could be open-ended and available only as long 
as the student needs the services. 

7. Inculcate the philosophy among the faculty that they 
are resource people and not the fountainhead spouting 
out the verities in 50-minute four-meetings-per- 
week monologues. 

8. Develop computer storage and retrieval systems (and 
training for the students in the use of E. D.P.) for 
industrial arts covering the various bodies of knowl- 
edge in breadth and depth. 

9. Make decisions on course content which will keep the 

students up-to-date in this age of exploding knowledge. Evaluate the materials on 
criteria predicated on constant up-date relating to thechanging needs of the field. 

10. Produce systems approaches in all subject areas, clearly defining objectives, 
thereby allowing students to set learning goals for themselves and grades deter- 
mined on established proficiency levels. 

11. Devise instructional packages conceptually based in multiple levels of depth. 

12. Provide an internship in student teaching, with the methods and practice being 




experienced simultaneously. 

A very important factor which seems to be overlooked or played down by many edu- 
cators is goals. Not enough time seems to be spent on letting the student know the founda- 
tions and where he ought to be heading. The goals of the faculty member and the student 
are not necessarily the same, and because the professor has accepted certain precepts 
and lived them for several years, he might not stiess the point with every class. With a 
thorough understanding of direction, the student can plan his course of action, capitalizing 
on his strengths and shoring up his weaknesses. 

One might ask what brought about current consideration of the individualization of 
instruction. Sidney P. Marland, Jr., U.S. Commissioner of Education, stated in the 
November 1970 Phi Delta Kappan : "The teacher, now committed to a bargained arrange- 
ment with management, must accept the economic consequences calling for productivity 
and accountability.” The key words are productivity and accountability, and so it be- 
hooves the teacher-preparing institutions to provide the best possible program for each 
student. The answer to the challenges of productivity and accountability lies in the in- 
dividualization of instruction, not only for the college student, but to inculcate the concept 
so that he will go forth and do likewise. 
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or video tape. The teacher must spend more time in organization, evaluation, and 
motivation and less time in lectures and demonstrations. 

3. Teachers must improve the ir diagnostic skills . 

We must realize that student errors are opportunities to teach. As we compare stu- 
dent behavior with a model, learning difficulties will appear. We then need to do as 
the medical doctor does, diagnose the difficulty and prescribe appropriate treatment 
to move the student closer to the proposed model, 

4. Performance must be held consta nt with the time variable . 

This is another area where a change in thinking will have to take place. We are used 
to devoting a constant amuunc of time to a topic, then allowing, even expecting, that 
the level of performance will be varied. We then go on to another topic, rather than 
continuing to work with those people who have not achieved satisfactory results. 

5. Objectives must be operational. 

They must be written in terms of observable student behavior. There has been a lot 
of material written on this topic, and it takes practice to write them in this way; but 
once written, it can be of real use in selecting content and for evaluation. They 
should include the intent, the conditions under which the student will exhibit this be- 
havior, and the criteria upon which they will be evaluated. 

6. Students must have a ccess to the objectives . 

Why would you want to keep them a secret? If you want the student to be able to trace 
the air and fuel flow in the carburetor, then let him know about it so that he can help 
to achieve this. These also will provide him with the final test. 

7. The level of each objective should be classified . 

As we become more specific with our objectives, it becomes more important than 
ever that the level of learning be considered. Bloom’s taxonomy of educational 
objectives in the cognitive domain provide one format for doing this. The six levels 
proposed are knowledge, interpretation, application, analysis, synthesis, and evalua- 
tion. 

8. Students should know, before the teacher, if they can ach ieve the objective. 

If students have access to the objective and a self-test to see if they can achieve it, 
then the teacher merely verifies what the students already know— that they can per- 
form to the level specified in the objective. 

9. Mult i-media activities should be suggested. , , 

If the student cannot achieve the behavioral objectives, then there should be a variety 
of activities available for him to choose any or all of them until he is able to achieve 
the objective. Individualization comes in the activities and time, not in the level of 
performance or the content. 

10. Discard the curve of normal distribution . 

Nothing will impede progress in education more than reliance upon the theoretical 
curve of normal distribution to award grades. The normal curve is based upon chance 
and sample. Good teaching should be by design, not chance, and the results should 
not approximate a normal curve. If your data approximates a normal curve, then 
you have not applied any treatment (teaching), for the treating of the sample will skew 
the curve. 

11. Gra des should reflect mastery of the objectives . , 

Grades should be recorded as A, B, or incomplete. A "B is when a student has 
successfully completed the objectives. An "A” is when the student, in addition to the 
objectives, helps someone else achieve them (who ordinarily wouldn’t have) or else 
completes additional work. An incomplete is given when the student has not achieved 
the objectives. 

12. Qu esting activities should be encouraged. ... 

Numerous questing activities should be available for students after they have achieved 
the objectives. These can be either broader or more specialized. Students who have 
completed their work “early” may elect to do some questing while others complete 
the objectives. 
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minimum essential knowledge and skills required for a subject and the enriching knowledge 
and skills known as depth in education. Independent study offers different forms of learn- 
ing for students, since student learn differently. A variety of learning methods should 
be provided for within the subjects offered. It is through this concept that the learning 

package evolves. , , f t . 

What is a learning package? Dr. Gardner Swenson, Past Director of the Unipac 
Bank, says, “A learning package is a self-contained set of teaching-learning materials 
designed to teach a single idea, skill, or attitude and structured for individual and inde- 
pendent use.” The Directors of Nova School in Ft. Lauderdale, Florida, Dr. Arthur Wolfe 
and Dr. James Smith, refer to learning packages used in their school as “providing each 
student with a plan for learning.” 

This includes a careful programming of a series of learning activities whicu seem 
most relevant to the student’s interests and goals at any given time. The package includes 
a clearly defined rationale for the selection of the particular concept or major theme, 
a carefully selected range of behavioral goals, opportunities for student self-assessment, 
and teacher evaluation inventories. 

The learning packages used in my programs are based on a single component of an 
idea, skill, or attitude to be learned. The remainder of the package is composed of a 
pre-test, the behavioral objectives, a series of lessons with learning activities, self- 
tests, the post-tests, and the opportunity to delve deeper into the concept by quest. I 
offer two courses in Architecture Drafting, programmed with learning packages at the 
present time. Home Design, a beginning course for house planning, has nine required 
learning packages within a learning sequence. Architectural Design, an advanced learn- 
ing sequence, is composed of ten learning packages. 

The learning package is a teacher-made set of materials designed to be used inde- 
pendently by individual students for self-paced learning. It is written for students with 
similar needs and focuses on one major idea and its component parts. 

Students select the learning packages according to their progress on the learning 
sequence program from a file cabinet. The concept of a package is based on a skill, an 
attitude, or an idea to be learned by completing the learning package. It is the first com- 
ponent of the package and indicates to the student the purpose of the package. 

The student’s next step is to take the teacher- made pre-test for the learning package. 
The level of success on the pre-test dictates the direction and extent of independent study 
for a learning package. When the student has completed the pre-test, he presents it to 

a student secretary for scoring. .... 

A conference between the student and teacher will follow the scoring of the pre-test. 
During this conference, areas satisfactorily achieved are determined, and those areas 
the student did not score as well in are discussed. The areas of the pre-test where the 
student scored poorly indicate his lack of ability to perform or lack of knowledge of the 
concept for the learning package. The teacher then determines the specific lessons that 
should be studied by the student within the package. Some lessons may be omitted where 
the student displayed a strong knowledge of the material. 

The behavioral objectives are desirable and measurable behaviors which the student 
is able to demonstrate upon completion of a set of educational experiences. These should 
be stated so the student knows exactly what is expected of him after he has completed the 
lesson. A well- written behavioral objective will say three things: what a student will 
be able to do, under what conditions, and to what extent. 

The next component of the package is a series of lessons developed around the major 
concept of sub-concepts of the learning package. Each lesson has at least one behavioral 
objective as the main theme throughout die learning activities within the lesson. The 
learning activities offer a variety of approaches to mode, media, activities, and contents 
to the lesson. This allows a student to choose those activities from which he learns best 
and gains a better understanding, knowledge, or skill in order to meet the objectives. 

The learning activities used in my packages vary from reading materials, listening 
to taped lectures, making drawings, viewing overlays and slides, discussing architectural 
topics in groups, reporting to groups, and sometimes visiting commercial establishments 
relating to the concept to be learned. 

At the conclusion of each lesson, the student may test his development of the knowl- 
edge, skill, or understanding by means of a self-test. The self-test is a teacher-made 
instrument which the student informally takes to assist him in determining his success 
in achieving the stated behavioral objectives. If the student feels confident about his 
achievements, he may continue on to the next lesson or test. Should the student not feel 
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confident about his learnings or unsure of the learning activities, he should then continue 
to study the concept by other activities before a grade is rendered on his efforts. This 
allows the student to salvage any failures and achieve the highest possible scores. 

The last part of the learning package is die post-rest. This is a teacher-made instru- 
ment designed to formally evaluate student achievement of the behavioral objectives of a 
learning package. The post-test is not physically a part of the learning package used by 
my class. It is checked out to the testing center by the student taking the test. Upon com- 
pletion of the test, the student takes it to the student secretary, who grades it. She then 
forwards the score to me for recording the achievement of the student on that particular 
learning package. If the score for the post-test was below 70, a failing grade, the student 
would not continue on to the next lesson, but would recycle the lesson just completed and 
repeat those parts that caused him trouble. This recycling prevents students from failing 
and lets each one progress at his own learning rate. 

Some students find that die material in the learning packages is motivating and desire 
a deeper study of the subjects. This is permitted and allows enrichment in the area of 
study. This section of the learning package provides the student with suggestions for in- 
depth learning in the area related to the main idea of the package. Most of my students 
complete the entire learning sequence and then return to do quest activities in subjects 
they desire to study more about. 

The basic concept beneath the use of these learning packages is that students will 
learn better if they are told what they will be able to do as a result of the learning experi- 
ence, given a set of learning experiences helping them to learn what is expected of them, 
and then asked to demonstrate their newly acquired skill, knowledge, or understanding. 

The physical facilities of the room used for these courses is basically a traditional 
rectangular room that has housed 35 students for many years in the traditional approach 
to teaching drafting. Two years ago the room was rearranged to create different areas 
of activities for the functions to take place in the room. Since individualized instruction 
was the key behind the change, independent study areas for studying and drawing were 
created. This was accomplished by placing 4 ft. x 8 ft. sheets of paneling between the 
desks used for drawing and arranging study tables in the center of the room for reading 
and studying. Two testing stations used for pre- and post-tests were also included in 
this part of the arrangement. 

In a small room located at the rear of the main room, a small group discussion and 
listening area has been created. In this area, students listen to pre-recorded lectures and 
discuss various aspects cf architecture. This room ! as storage cabinets for equipment 
and papers, and a sink for cleaning drawing equipment. 

An area for display and construction work is located in a corner near the front part 
of the room. Here students construct models of their architectural drawings and display 
both the models and drawings in this area. A group activity of a community project is 
currently being set up for the model area, and some residential drawings are shown on 
the portable display board. 

The key to the program is the resource center, containing many materials for study, 
reference, and research that are required by the learning packages. A reference table 
for textbooks, periodicals, and pamphlets is the backbone of the center. A file containing 
advertisement brochures of over 500 architectural products from suppliers is continually 
being updated and expanded. A bookcase for specialized resource books is located 
opposite the file cabinet. The cassette tapes and tape recorder are stored next to the 
teacher's desk along with overlays, special charts, and architectural plans. The teacher 
is also a resource person in this method of teaching and is a part of the resource center. 
The blue printer is located in this area for students desiring copies or drawings that are 
beneficial to learning on their own. When a large group presentation is being given, 
students sit around the center study desks. This allows for full visibility to the speaker, 
demonstration, film, or overhead screen, which is located above the printer table. 

Individualized instruction with learning packages can take place in your school as it 
has in mine if three things occur. You take the initiative as the teacher to write the 
learning packages. You create the facilities in the room. You sell your program to the 
administration so they will finance it. 

Waiting and revising learning packages is a continuous task, since updating and new 
packages are created fcr quest opportunities. The creation of the facilities is not a great 
expense to the school board, and it offers a better system of education for your students. 
The change from a traditional classroom to this type of program wae done for less than 
$300.00 
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Since these classes have been classified as experimental in our school system, the 
following records have been kept for research and evaluation of the program. This is my 
fifth year teaching drafting in this school. During the first three years, 168 students were 
confronted by traditional teaching, while only 122 students have been under the individual- 
ized instruction and learning package system. There are three significant points of 
interest in the statistics showing differences in grade averages, number of failures, and 
number of students doing quest or extra credit work. Under the traditional approach, the 
grade average was 2.3 compared to a 2.8 achieved on the learning package approach. 
This is based on a 4.0 system of grading. There have been 14 failures in the traditional 
approach and 0 failures in the learning package system because when a student fails a 
learning package, he recycles until he successfully passes it. Seventy-one students have 
done quest work, while only 43 had done extra credit work during the first three years. 
The percentages are higher for students of the learning package teaching method for 
continuing and specializing in drafting as they progress in their educational life. 

This new approach to teaching has been very gratifying and exciting, as it has de- 
veloped a desire to learn and a spirit to create in the students. It has made teaching a 
rewarding challenge, not just a job. 

Mr. 8enson Is a member of the faculty at New Haven High School at New Haven, Indiana. 



Effects of an Individualized Curriculum 
Systems Design in Graphic Arts 

Kenneth T. Smith 



Industrial educators throughout the country are becoming concerned with individual 
differences that exist among students they educate. These concerns revolve around the 
various entry level skills obtained by students from previous educational experiences, 
both formal and informal in nature. 

In order to meet the needs of students who have a variation of entry level skills, 
individualized instructional systems have appeared as possible sol . on for educational 
environments. 

According to Nevin Frantz, a need exists “to develop models and strategies for in- 
dividualized instructional systems that are applicable across the breadth of industrial 
education at the elementary, secondary, and post-secondary levels" (Ref. 1). 

One method of developing a curriculum system employable in an industrial educa- 
tion program would involve the construction of learning activity packages. 

A learning activity package is simply a curriculum vehicle predominantly used for 
individualizing instruction. It does not teach the student but rather guides him in the 
selection of mediated paths for selected educational objectives. 

What does a learning activity package contain? 

Variations exist from package to package as individuals constructing the packages 
differ. Even regenerations of packages take on a unique personality as weaknesses are 
located during implementation. 

Flynn and Chadwick perceived the learning activity package as: 

... a form of organized instruction ordered in units of effort which can be com- 
pleted by students in varying lengths of time. The ideal LAP is organized to con- 
tain a clear statement of objectives, alternate routings through the presented 
materials, and opportunities for student self-evaluation and teacher evaluation. 
While there are several variations in practice, the student in a LAP class can 
work largely on his own at a pace which is appropriate for him; and when he 
completes an assigned unit, he can move on to a new one (Ref. 2). 

During the 1970-71 academic year at the University of Northern Colorado at Greeley, 
this writer implemented the curriculum vehicle known as the learning activity package 
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in four course offerings in the industrial arts program. The four courses included IA 41. 

^ rtS fundamentals; IA 141, Graphic Arts; 1 A 142, Photography; and 1A 243, Theory 
and Practice of Offset Lithography. Approximately 40 packages were developed covering 
program Concepts or P rocessin g involved in the traditional offerings in the graphic arts 

Included in each package were the following subsystems: 

1. Rationale. A justification presented to the student of why a particular concept 
pr icess, or primary idea was being studied and where the particular learning activity 
pfc. tape fit in the total scheme. It also served as a motivational device for the student. 

A Objectives. The specific educational goals were constructed in behavioral terms 
(a) defining the overt or covert act the student would perform; (b) describing under what 
conditions the learner would demonstrate his competence; and (c) stating the criterion 
references or standards of performance expected of the student. 

3. Options. This included the student decision-making subsystems where opportunity 
was given to make various selections. Included in the options was the ability to pre-test 
and exempt the package upon successful performance if he had previous skills and knowl- 
edge of the objectives. Other options included the means under which he may obtain the 
necessary information by both print and non-print media. 

4. Self-test. A criterion referenced instrument developed for the student’s use to 

see if he has the necessary cognitive skill to ask for the teacher’s final evaluation of the 
package. 




Included as an extremely important phase of the curriculum system was the imple- 
mentation of both print and non-print media. The non-print media employed included 
slide-audio tape and super 8-mm motion pictures. 

All media applications were developed under the assumptions that follow- 
1. An educator’s primary purpose is to facilitate leamingby establishing the appro- 
priate environment that is conducive to learning. 

A less important purpose of an educator is to present information, since the mere 
presentation of information does not guarantee learning. 
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3. If learning does not take place, it is possible to obtain the desired learning through 
appropriate changes after an examination of the learner, method, media, and en- 
vironment. 

4. It is important in an effective and efficient educational system to find out where 
the student is on the ladder of learning and proceed from that point without gaps 
or overlaps. 

5. If the learning objectives of a particular course could be definitely stated and if 
all of the learners achieved these objectives, they would all receive “A" or some 
equivalent symbol indicating 90% to 100% achievement. 

6. Some learning objectives cannot be defined specifically but can be described as a 
result of other specific observable and measurable behaviors. 

7. Undefinable learning objectives which cannot be tested for existence or cannot be 
described in terms of other observable and measurable behaviors should not be 
included as a course requirement for grading procedure^. 

8. Grades based on undefinable objectives and temperament of the grades do not 
contribute to an effective and efficient educational system (Ref. 3). 

Unfortunately, due to the time limitations placed on the writer to develop effective 
media programs and implement the curriculum systems design, much of the professional 
quality in the media needed was sacrified. Even though quality was at a low ebb (an intui- 
tive evaluation by the writer), the individual student attitude changed noticeably. 

Media carrels were designed and constructed in conjunction with Scott Engineering 
Sciences in Pompanc Beach, Florida, for testing and evaluation for the commercial mar- 
ket. Modifications were suggested to the manufacturer and changes were made. 

Kodak slide projectors and Coxco/municators were obtained from the university in- 
structional materials center and employed as the major dissemination devices within the 
environment. Audio tape decks (reel to reel) were mounted in carrels and used very 
little by students obtaining information. Additional projection equipment was obtained for 
silent 3 uper 8mm motion pictures and a camera to construct the necessary media pro- 
grams. 

What was the students’ reaction to individualized instruction? 

To gather data concerning the students’ attitudes toward the learning activity package 
and the effectiveness of the curriculum systems design employed, a questionnaire was 
administered midway through the quarter. 



Students involved in using the learning activity pac 1 age overwhelmingly support the 
continued use of this curriculum vehicle in I A 41. With 76.6% agreeing with the above 
statement and only 10.1% in disagreement, major emphasis should be considered by the 
Department of Industrial Arts at the University of Northern Colorado to design and imple- 
ment a compatible curriculum systems design in each content area. 

In relationship to specifying behavioral objectives, students gave the responses to 
the question stated in Table 2. 

The use of bahavioral objectives as a pertinent part of the learning activity package 
is strongly recommended, as it tells the student what is expected in specific performance 
terms. 

What impact does media have on students in an individualized 
program using learning activity packages? 

Both print and non- print media are an integral part of individualized instruction. Con- 
tent areas are using more non-print media applications to meet needs of individuals. 



Table 1. Student Responses to the Statement: The learning activity package is 
an effective curriculum procedure and should be continued in IA 41. Ns30 



Response 
Strongly Agree 
Agree 
Neutral 
Disagree 

Strongly Disagree 



Frequency 



33.3% 

43.3% 

13.3% 

10 . 1 % 

0 . 0 % 

100 . 0 % 
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R fT° nSeS ?" S ' atement: The behavioral objective stated 
in each LAP is a vita! part of the curriculum systems design. N=30 

Response 



Strongly Agree 
Agree 
Neutral 
Disagree 

Strongly Disagree 



Frequency 

13 . 3 % 

63 . 3 % 

20 . 0 % 

3 . 4 % 

0 . 0 % 

100 . 0 % 



Brady R. Duffy sums up the use of non-print media in math as follows; 

It is well known that ease of teaching and speed of learning var^s consider 
ably among children. The perplexing question is how to 2et th^neecf Sf indl 
^“bS. Wlth thelr vartet r °I Naming levels. The quesdon^mplles^iat 

There is one effective approach, however, that has worked well for me ar ,H 
ea^hone 6 , 1 Beed *- ™s approach involves the 

media h «' f S ^ dent res P° nse sheet » and prerecorded tape lessons. Using this 

3 $ “ B 

and 4 *?** ^ fle ’ dbUlt1 ' in 8rOUpln 8 

non- print medl? an^ *e i ?X < ?« mpIIShed regardl P 8 im P ltea «°''s of various forms of 
resTieT Briis smtes: e " eCtlrenes8 as a P™"’” of a curriculum systems design. 

insr^fertol^i 31 rat ! onale for «•» proposed solution to the problem of how to choose 
SSin; * e as ^P«on that various educational object 

Shed bv SJ? T™ 1 "!; ™ 6Se klnds of learnln & in ^rn. are estab- 
, . y ' ** eren t ‘sets of conditions. The sets of conditions of learning in 

JaTof’Sovwfn^r 6 J y rbe manipulation of instructional events. The 

<?rimiiH ^ tt, g producing these instructional events is to apply appropriate 
S T ' ^ e J enaor y mode to be stimulated and the detailed chLactetis fcs 
1 m f t0gether are cons idered in order to select the mechanisms 

sL m ut a p“ £s2^v««* Mad ‘ a - *33SSSS 

sta t es. eVln Fran<Z ls COfnizant ot a niuitimedia approach in individualized instruction and 
and evaluation of student aclUev^eifbS 

plemSmd lte1uj~t£f ^SuSSSE * beI ” 8 *- 

accom n pSh!n e g 3 «,esS SEES ■» 

naire^r^mnS^Sf 0118 werfc ) con3ldere d by the students responding to the question- 

SSKtS 
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Table 3. Student Evaluation (Ns27) 
Response 



MEDIA 

Audio Tapes 

Teacher Demonstrations 

Slide/Audio Tape 

Super 8mm Motion Picture 

Video Tape 

16mm Motion Picture 




ja> 

jO 



o 

D 

rs 



E F 

6 11 

1 2 

3 3 

6 2 

6 4 

5 5 



Print media included as part of the learning activity package received overwhelming 
support. The responses are shown in Table 4. 

Table 4. Student Responses to the Statement: The information sections 
of the LAP's are seldom used and should be eliminated. N=30 



Response 


Frequency 


Strongly Agree 


0.0% 


Agree 


6.0% 


Neutral 


6.0% 


Disagree 


33.3% 


Strongly Disagree 


54.7% 

100.0% 



THE TEACHER’S ROLE IN INDIVIDUALIZED INSTRUCTION 
USING LEARNING ACTIVITY PACKAGES 

Individualized instruction has various effects on the teacher's role. Time spent in 
various tasks has a tendency to change in relation to the teacher’s role in traditional lock- 
step classes. 

John Flynn and Clifton Chadwick compare teachers using learning activity packages 
and the traditional approach in relation to time spent doing specific tasks. In this sum- 
mary, Flynn and Chadwick state that compared to teachers in traditional classes, teachers 
using the learning activity package spent: 

(a) less time presenting subject matter information to students; 

(b) less time in the management of cognitive activities through the use of noncogni- 
tive direction, requests, etc.; 

(c) more time in traffic control (e.g., taking roll, directing student's whereabouts, 
etc.); 

(d) more time using various non-instructional materials to aid in the management 
of students; 

(e) more time getting supplies and materials for students; 

(f ) more time making evaluative comments about students; 

(g) more time giving grades to students and discussing grades; 

(h) more time in housekeeping chores such as cleaning equipment; 

(i ) more time giving directions to students regarding aspects of the educational 
environment; 

( j ) more time directing students to do logistical tasks (e.g., having student get 
supplies); 

(k) more time in events coded as "no observable relevant activity;" 

(l ) less time asking questions and selecting students to answer questions, and 

(m) less time asking questions and selecting (Ref. 7). 
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the S^SSSZtSS* C,arify ** »— - *• LAP teacher and 

An interesting finding was that LAP teachers and traditional teacher* iwh 0 n 0n , 

Si S!.STf am0Unt ° f “ mC Interactin 8 wlrt S£ s »£ yefS 

wlrt thi ^^ ^/.° .?^J.%^f, e ^, Ka ^cl«racterlstlcalIy worked 

e^clS^ 

students (Ref. 8?. 1 ^ LAP cIasses * e y interact without involving the other 

JSE2B5SSS5S a? safgs- 'T* and 

in a more humanistic direction. Q r d tasks. These tasks seem to be going 

being 03 ''*' 1 U Jeide " desCrIb ' s the mie ot teacher In Individualized Instruction as 



in achieving hta «7 tfc — r UI inror mauori that the student can utilize 

^iSssSSHSSraSSs^ 

» ftassasax 

ing C aml* mea^remen^d *e^echcT^ust^e^owledg^abf^ln hTndllng 0 test- 

How do students compare individualized 
instruction to group instruction? 

or “wTuSSS™ of V ° red lndl Y ldu8lIzed ihstrualonover small- 

6 6 v sirucaon. i ne tabulation of response is shown in Table 5. 

Table 5. Student Responses to the Statement: in rank order, place the method 
“n £“ k '"* , !,’““ ld be m “’ beneficial ta ,£ as an Individual 

KtSS* nS , '” i a “”“- A * «“> »-w"del< C - 



Individualized Instruction 
Small-Group Instruction 
Large-Groi.p Instruction 



Resp onses 
ABC 
18 10 2 

10 20 

2 28 



beneflciT' B Wlrt ** of responses as being the least 

InstS;. an m^^arn^rould^e^rived^a^s^blect matmr Br ° Bra 'h , U8 ‘ ng ‘I 8 *-*™* 

psychomotor In nature should attempt the LAP andUSSzX! 8 predom ‘"antly 

SUMMARY 
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The learning activity package will become more apparent and through an evolutionary 
process give way to a more sophisticated instrument, making educational objectives avail- 
able to a greater number of learning styles. 

Education will become adaptive and prescribed to eac'- '"jdent rather than just a 
prescribed element. The teacher hopefully will be more huti. to each child he coii.es 

in contact with. 
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The Vocational -Technical School's 
Responsibility With Respect to Industry 

Peter CZanetti 



Within the last decade there have been many hopeful signs that the educational com- 
munity is awakening to the needs of industry. One of the most hopeful is recognition of 
the need for continuous teacher education, continuous re-adjustment of curricula and 
methods of meet the geometrically expanding advances in knowledge, and the swift c.ianges 
in technology such advances impose on industry. 

This is why you and I are here today. By our dialog ... by our continuing dialog . . . 
we can do much together for the betterment of our children, of our country, and of our 
own personal situations. 

Where can we start? Let's start with your end product, a young man or a young 
woman graduate of your school who has elected not to go, at this time, to college. Per- 
haps he or she has decided to skip higher education altogether, or perhaps the intention 
is (or the financial need dictates) night school. At any rate, here is your graduate stand- 
ing on my doorstep looking for a job in my plant. 

Bear in mind that this young man or woman is your end product; just as I have the 
responsibility for making my end products attractive in the market place, so do you. Just 
as I have to know, not guess, what the market place desires, so do you. 

So maybe it will help you to know how our company thinks and what we look for in a 
new employee. And, believe me, what we think and what we look for is not very different 
from other manufacturing companies. Furthermore, the kind of man or woman we seek 
is seldom easy to find, a fact for which 1 hold you at least partly responsible. 
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to be fruitful even after receiving the best efforts of the personnel on the com- 
pany's payroll. 

All this may sound unduly pious. But I really believe that achieving the above pays 
off in very practical ways. 

“Sustaining the effort” is probably the hardest of the five things to satisfy. As with 
other homely virtues, when effort is continued most consistently, it often seems appreciated 
least. There is no substitute however, for the persistent expenditure of extra effort, other- 
wise known as “haro work.” 

As in the case of almost all important accomplishments, notable success stems 10% 
from inspiration and 90% from perspiration. 

To sum up! When your product is before my door asking for a job, 1 am going to be 
making value judgments. Does he already possess a good working knowledge of the 
imperative need to excel? Is he likely to put forth the extra effort to see that he personally 
excels in the job I want him to do? And to do what he can do to see that our product excels 
in the market place? Only when my answer to such questions is “yes” will 1 be interested 
in the graduate's skill level. Note that I said skill level. Not knowledge level, for what 
you teach him is obsolescent today before he opens my front door. 

While preparing for this talk, I examined the curriculums offered by some <•< the 
technical schools and found them to be excellent from the technical point of view. The 
student in the future, however, will have to receive not only this technical background 
presently being offered, but he will have to supplement it with leadership training and 
numerous communication skills. I don't believe communication skills need more em- 
phasis than to simply say that if the technician cannot communicate his ideas or work, 
he is not worth having on the job. 

Perhaps the most important aspect of the new technician will be his responsibility 
for a group and the ability to make decisions using only the best information available at 
the time. As a group leader, he will be required to seek the best data available at the 
moment, analyze this data, and make decisions. After all, this is what leaders are for. 

How well prepared to make decisions is the student of today? 1 wonder if he is pre- 
pared at all. Don't the schools today give the student an outline of the work to be covered, 
the problem to solve, the formula for solution, and then tell him that, to remain in school, 
he need only to mechanically grind out the problem three out of four times correctly for 
a passing grade? 

I submit that a 3 out of 4 average in industry is unacceptable. If it's unacceptable in 
industry, how can it be acceptable in schools training people for industry? 

What does this have to do with the student of tomorrow? Well, I would like to suggest 
that the student of tomorrow be prepared to go to work when he starts school. Note, 
again, please, 1 said when he starts school - not his first job. 

Let's now suppose that your product makes the grade and starts to work. 

Starting to work is a tremendous experience, the beginning of an important new 
venture, the development of oneself to play a part in the economic life of the country. 
Opportunity, adventure, or necessity; whatever the case, it is essential that the individual 
be prepared and know what to expect. 

Who at the school explains to the student that selecting the right job, rather than just 
any job, makes the difference between a happy, successful, constructive life and one which 
is disappointing, frustrating, and dull? Who at the school explains to the student that he, 
and only he, can determine which of his abilities can be matched to the best job available? 
He should be told that he must be honest with himself in his judgment. Who at the school 
explains to the student that interests, aptitudes, likes and dislikes, training, and physical 
and mental abilities must all be considered in seeking and accepting a job? Who at the 
school explains to the student that work touches almost every area of life in important 
ways? It usually is the main source of income. It usually determines where one lives, 
with whom one associates, and perhaps even how leisure time is spent. Who explains 
these reasons for carefully choosing a job? Who at the school explains to the student the 
rule of “job future planning” in the selection of a job? Who points out how one job may 
pay more at the start than another, but that the job with the lower starting pay may offer 
better chances for promotion and advancement? 

Who at the school explains to the student that when he starts work he will be paid for 
something called “production?” And who tells him it simply : leans that he is paid for 
the amount of work done in a certain amount of time, and that employers, by interviewing, 
get a pretty good idea of a prospective employee’s potential and establish the pay rate 
accordingly? 
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Who at the school trains the student in job application techniques: how to fill out an 
application form, why it’s important to answer all questions legibly, completely, and 
honestlyr Few applicants realize that the job application is important, that it tells almost 
as much about one as or.e can tell about himself during an interview. Who advises him 
that it becomes a permanent part of his record when hired? Who at the school explains 
that the student should be prepared to be interviewed first by the personnel director 
then ny a department head? * 

Preparation for such interviews is necessary. As one prepares for an interview, there 
are two mai.-i things to keep in mind: the employer wants and expects one to be interested 
in the job and the company; and the employer will be paying close attention to determine 
whether or not a person appears to have the attitudes, the skills, and the personality 
suited to the position. y 

Who at the school works the students in school as they should be worked in industry 
including the white shirt and tie, daily? y 

Who at the school encourages the students to work out their own ideas in the beautiful 
labs now available? (Let them prove out original ideas, not the canned experiments we 
se today: experiments for which the solutions have been worked out time and again; 

solutions that are available to the lazy students either from older brothers who did it 
last year or from fraternity files readily available to all.) 

Who at the school develops programs for future students that require original ideas 
and logical conclusions, even if these conclusions prove die original hypothesis incorrect? 
After all, m industry every idea generated is not the best answer and every idea certainly 
sn t put into practice. Shouldn’t the student be given an opportunity to think through his 
own problems and reject his own bad ideas? 

Lastly, who at die school explains to the student that when he gets a job in a company 
anywhere from a few to many thousands of people have invested their savings to create 
the job, and they expect a return on their money? 

, 11 l L * s m y we should continually put before the student on posters, school 

bulletin boards, and in his classes questions that he will be asked when looking for a lob, 
such as: What did you like best about school? How was your attendance record in school? 
km£° U o ha Xt ®? y P rev;ous experience for your job? Do you have any special skills or 
abilities? Why do you think you would like this kind o* work? would you be willing to work 
nights or Saturdays? What would you like to be doing 5 years from now? Why do you think 
you qualify for the positior ? When can you start work? 

If we ask these questions in every grade all the time in subtle fashion, we are likely 
to reduce our dropouts both from school and from life. 

T° get f uch castrations across to the student in meaningful ways, some changes 
are indicated. Changes of the kind I have in mind do not require dictators or revolutions 
But with a world in crisis, they are imperatives, and the time is right to advance them. 
Like the words change and "crisis," the changes I suggest are also “c" words. 

It is not enougn today to l*.x>k for a job. Students should be oriented to and prepared 
for a career in fhe field of their choice, even those who have elected not to go to college. 
Its a sure bet Jiat me thl and methods they learn now will be obsolescent overnight. 
They must become able to shifc and dodge in the prize ring they choose by a firm grasp 
of fundamental concepts and general procedures. 6 H 

What concepts? What procedures? In addition to the whole concept of career choice 
there are three other *’£” words under which we can group the more important concepts 
and procedures.. . communication, calculation , and culture. 

C ommunication means to me the passing on, and reception with ease, both orally and 
writing, of thoughts and ideas not only in this, but in other countries. One is often 

vi at , diffic ^ lt y w hl c h s° many supposedly educated people have in expressing 
their ideas simply and hearing and understanding the ideas of others. 

By calculation, 1 mean the capacity to use mathematics in a practical manner. In 
the world of 1980, one feels sure, the capacity to use a simple calculating machine and a 
working understanding of the binary system will be more important than many of the older 
mathematical procedures and perhaps more valuable than the current fad for working 
with sets and groups. 6 

As for culture I Don’t forget that it includes not only the arts but also the sciences. 

A cultured person today is one who, in addition to being well informed on the arts, is 
also well informed on the sciences. Further, he needs to understand what he knows well 
enough to reason in these disciplines. And surely, in a modern society, his ability to act 
effectively within that society implies an informed working knowledge of that society and 
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how it functions. What is it, really? How does it operate? How and why was it developed 
into its present form? How can it be adapted to change without loss of its basic strengths? 

In today’s society, the role of technicians and electronic engineers is fully as great as the 
role of philosophy. Both are here to stay, and your students must be prepared to deal 

with them. . . . . 

From the viewpoint of career choice, it appears very important to me for the schools 

to educate their students for industrial careers in particular. It is nonsense to advocate, 
as is being done, that education today should deliberately seek to aim children away from 
industry and toward social science and welfare. Both have their place, and children 
should be so advised from grade one ur. 

There is one aspect of the preparation for industrial careers which calls for special 
comment. Short as we are today of students with an industrial orientation, we are facing 
even greater shortages in the future. Foreign countries are seeking our people, rccrutt 
ing in our schools, and therefore, we need more than early industrial indoctrination and 
preparation. Students should be encouraged to postpone their career decisions until total 
preparation has been acquired and until they have enough knowledge of the world to make 
a wise choice between a career in U.S. industry and one abroad. 

Let us try to place one more, and perhaps meaningful, dimension to the explosive 
increase in knowledge going on today. OA 

When I graduated from a good high school in New York City a little over 30 years 
ago, I had managed to make the most of my opportunities. Four years of mathematics, 
four years of English, two years of Italian, two years of French, one year each of biology, 
chemistry, and physics, and miscellaneous courses in music, government^ history, eco- 
nomics, woodworking, and touch typing had given me a useful share of the accumu a e 
total knowledge of man. It took 8 years of elementary school preparation and 4 years of 
high school to acquire that knowledge. 

I am unable to say with accuracy what percentage of the total knowledge then avail- 
able to man 1 had acquired. The real point is that according to the best estimates avail- 
able if anyone were now to attempt to acquire the same percentage of man s present 
total knowledge, he would have to devote most of his lifetime to study, and the curve is 
not flattening out. 

This imposes a major change in the objectives of educators. The Aristotelian ap- 
proaches are no longer valid. Today, each and every educator should be promoting ways 
and means for students to "learn how to learn.” This task must be performed so well 
that the student will automatically apply this knowledge for the rest of his life on his own, 
whether he ends his education as a sixth grade dropout or a PhD. If this is not accom- 
plished, even the PhD will be running behind competitively within 2 to 5 years after 
graduation. 

How can students be shown "how to learn? 

Here are nine practical suggestions: . . . „ . . Qa 

1. Acquaint your students with the skiils, the processes, and the devices used by as 

wide a variety of industries as you can. ...... 

2. Introduce students with special aptitudes to appropriate opportunities m the tech- 
nological fields in which those skills are needed. . 

3. Replace, in a logical fashion, the theoretical approaches in science and math with 

approaches that arise out of "dirty hands” technical experience. 

4. Promote understanding of the interdependence of various fields of endeavor. 

5 ! Equate the courses prescribed for graduation with the specific industrial and 
cultural needs that have caused those courses to be selected as basic graduation require- 
ments. This should be done by directly involving the student in real situations from 

industry. et gtudentg havlng a wide range of abilities and skills involved in the same class- 
room’ in realistic problem-solving situations so that they can become aware of the 
strengths and limitations of all persons in common situations. . 

7. Provide vocational orientation through cooperative industrial participation and 

proper guidance. . . . . 

8. Make students aware of current problems in various vocations; shortage of special 

skills in certain occupations; the need not only for skill training, but also for retraining. 

9. Promote understanding of principles and techniques as opposed to encyclopedia 
knowledge. 

What I have insinuated up to now is that there is more than ever to learn; therefore, 
there is more than ever to teach. 
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You are as aware as I am of the present information explosion. New textbooks are 
written, curricula are revised, and supplementary materials are prepared almost faster 
an you can absorb them. I am sure that you often feel that you are simply a data trans- 
mitter in your efforts to advance your students to the next rung up the educational ladder. 
, Unfortunately, just transmitting information is not enough. Students, to keep ud with 
die world into which they will graduate, must learn in school how to kSp iearn^Kgh 

I Satin/the effectivel y». how t0 kee P on *°P of the changes that are in- 

id ting the unprepared. The present situation in the classroom may be likened to that 

of a teacher attempting to teach his students all of the words in the dictionary. But this 
LiTdefinMon; d diCti0nary: terms cha "g e a « look at ^ and so jo 

.. cause cor, dition exists, you must realize that it is we who must continually 
se ^“£ enew ourselves in order to develop self-renewing people. 

. T* meet the objectives of a self- renewing educational system, self-renewing behavior 

school toardmfSfhfir^ 6 3 ? ste ™’ finding that of the students, teachers, school officials, 
scnooi board members, and state and federal education leaders, 

miHna f t ml^ < ; t0rs ^ we mUSt hav ? open minds and look closel V into such devices as the 
intr ma jh?nZ 11 1 computer > ^ concept of tailoring a lesson for each student, teach- 

ing machines, central resource centers with random access, and multiple programming 

a mSnnrpnH 0 " ^ . teacher Is tein g replaced by automation is a n incorrlct one and 
a misconception. Instead you are going to become increasingly professional. No longer 

terhn!Li be »nh° SS rf bl 1ii t ^ S3y 11131 anybod y can instruct or teach. Teaching is becoming a 
J° b and wU i become even more so as educational technology develops. You are 

what a^SaUorwM to C . a “ Se y °“ *“ * S “ Pplied ” ith tools for yoat Piston. This is 

Mr. Zanetti is president of "Automatic" Sprinkler Division of Scott Engineering Sciences. 



Articulating Industrial/Technical Education 

Kenneth R. McLea 



Building 

I watched them tearing a building down 

A gang of men in a busy town 

With a yo-heave-ho and a lusty yell. 

They swung a beam and the 3 ide wall fell. 

1 asked the foreman: "Are these men skilled — 
The kind you would hire if you wanted to build?" 
He laughed and said: "Why no, indeed. 

Just common labor is all I need; 

They can easily wreck in a day or two 
What builders have taken years to do." 

I asked myself, as I went my way. 

Which of these roles have 1 tried today? 

Am I a builder who works with care. 

Measuring life by the rule and square. 

Shaping my deeds by the well-made plan. 
Patiently doing the best 1 can? 

Or am I a wrecker who walks the town. 

Content v'ith the labor of tearing down? 

Author Unknown 



education hr» ^ hole eamut from elementary through secondary to advanced 

* ai 10I V be ex Posed to all sorts of facts, opinions, and attitudes, and emerge from the 
with the inner essential man unchanged and yet consider himself totally educated. 
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Educatlop is a continuing process, cradle to grave, where one will continually assess all 
facts, opinions, and attitudes, constantly learn new facts and gain new insights through- 
out his life. 

Forty-seven thousand, eight hundred and seventy-three students are enrolled in the 
elementary schools in San Francisco. Forty thousand, six hundred and sixty-seven stu- 
dents are enrolled in the secondary schools of San Francisco. Thirteen thousand, one 
hundred and eighty students are enrolled in the industrial/technical education program. 
Sixty-four percent of all San Francisco public high school students are seeking higher 
education. Sixty- three thousand adult San Franciscans make their way to classrooms 

in 144 locations throughout the city each week. Eighty-seven thousand, seven hundred 
and sixty-one students in San Francisco age 18 to 80 are striving for further education. 
These enrollment figures multiplied by the number of institutions throughout the nation 
truly bring forward an astronomical figure; therefore, it is essential that we have close 
articulation between curriculum and grade levels. 

The 1970-71 budgets for San Francisco were as follows: Steps 1 through 4, elemen- 
tary through secondary — $100,000 plus; for industrial/technical education at the secondary 
level $43,000; Step 6, the San Francisco State College Design and Industry Department — 
$17,040; Step 7, the Adult Education Division— $5,000,000. This brings the total educa- 
tional budget, in San Francisco alone, to over $124,000,000. Education used to be just 
for the kids. Today, education is everyone’s business, building the need for closer 
a-lculation between all levels and aspects of education, including the teacher, parents, 
employer, employee, child, teenager, young adult, adult, and oldster. It has been said 
that the man who is totally and truly educated puts to the best use what he does know in 
reference to his environment and the society of which he is a contributing part. Henry 
Thoreau said, about the educated man, ’’Which is the best man to deal with, he who knows 
nothing about a subject, and what is extremely rare, knows he knows nothing; or he who 
knows something about it, but thinks he knows all?” Solon, an ancient Greek, adds, 

“I grow old learning still.” , 

Since the beginning of man’s time on eavth, he has strived to better his situation. 
This driving forward has always meant that man had to discover, invent, leant, and teach 
the new ways as he progressed. Man’s first requirements are food, shelter, and cloth- 
ing; although he spent 90% of his time supplying the required food for his early existence, 
he had only his own energy and ingenuity to call upon for survival. As man educated 
himself about the principles of nature, it enabled him to better provide for his needs. He 
discovered, invented, learned, and taught the use of weapons and tools to perform specific 
tasks. Man continued to learn as he domesticated animals for his food and clothing and 
also to assist him in his daily work. But his great technological breakthrough was the 
discovery of fire, which led to the smelting of ore and a tremendous jump forward. This 
process of discover, invent, learn, and teach was slow, due mainly to man’s inability to 
communicate effectively and to pass knowledge on to the next generation. It was not until 
the late centuries that man realized that the ability to read and write efficiently would 
hasten his progress. After all, man’s educational needs had increased beyond the hunting 
and fishing stage. Education would free man, free him to learn, free him to think, free 
him to develop his way of life. As the industrial revolution developed, the need for 
articulated education and training trebled. The call was for men with skills, men with 
the ability to operate the mass production, automation, and computerization of the machine 
age. 

How has today’s education kept up with changing technology? In most cases, try as 
we may, we have not. Closer articulation— the closer jointing— of all levels of education 
could be the answer: better communication, through involvement to develop a total pro- 
gram, a total articulated experience, would be the answer to keeping up with the changing 
technology. Dr. George E. Ditlow states in the January 1971 Industrial Arts and VQCar 
rional Education magazine, “It is conceivable that we as professional educators should 
be concerned and involved with ’educational programs’ at all levels of one s life span- 
cradle to grave.” Dr. Ditlow went on, in the article, to develop his philosophy of a total 
program. Change has created the need for closer articulation in education. But we have 
always Ind change. The difference today is that the rate of change is greater than ever 
before. We must, as professional industrial/technical educators, increase our rate of 
change by developing an articulated program with flexibility. 

Let us follow the steps of a typical articulated program from elementary through 
adult education. The area I have selected is graphic arts. The location, of course, is 
San Francisco. Step 1: In the elementary school, the process of showing and involving 



the students in manufacturing processes or developing some respect for skills requiring 
hand manipulation is desirable. At the Frederick Burk Elementary School, children are 
involved in graphic arts activities such as linoleum block cutting, hand typesetting, and 
the production of finished printed copies. Step 2: At the junior high school level (seven* 
and eighth grade), a broad exploration with tools, materials, and processes provides for 
orientation of the individual in terms of elementary skills, interests, aptitudes, and adapt- 
ability. Students are guided through a series of experiences such as bookbinding opera- 
tions, advanced hand typesetting, rubber stamps, and elementary platen press work. 
Step , 3: At the ninth grade level, the industrial arts program involves study, experimen- 
tation, and application. Students learn through participation F activities in which they 
use industrial/technical tools, machines, materials, and processes, as in using offset 
lithography to produce the school newspaper. They also use mathematics, language, and 
the sciences in solving meaningful problems. Step 4; In senior high school, more stress 
is given to advanced techniques in both letterpress and lithography along with occupa- 
tional practices and the dissemination of employment information relating to the specific 
subject area. The advanced techniques developed in these courses approach the proce- 
dures used in industry. Students in high school who demonstrate aptitude and career 
interest may be enrolled in a separate but closely related program of occupational prepa- 
ration which trains students to enter the specific industry. Steps 1 through 4 in graphic 
arts lead to and are of assistance to the student wanting to further his education at the 
community college level or the four-year college level. Step 5 : The two-year curriculum 
in printing technology at the community college level is designed to train students for 
entry employment in the printing industry or transfer to a four-year college. A wide 
spectrum of instruction is offered in four areas: image preparation* photomechanical 
preparation; presswork and finishing; and production planning and control. The program 
is offered with the student's needs in tnind, whether he wishes to enter the industry after 
graduating from the two-year program or continue his education at the four-year college 
level. Step 6 : At the San Francisco State College level, the graphic arts program is 

further articulated by offering adult classes in the evening, using the community college 
facilities. They offer courses in camera, presswork, stripping, and bookbinding. Step 7: 
One phase of the "Total Program” that seems to be missing is the ability to train, up- 
grade, or retrain the public who are not able to or motivated to attend a lengthy formal 
educational course of study. All that they may need is a one-day seminar. How can we 
provide an educational facility that is completely flexible to the needs of everyone in a 
world of fast-changing technology? A group of men, educators and industrial people, 
pond- red this problem which we believe exists not only in San Francisco but throughout 
the nation. Many meetings, discussions, and discouraging evenings passed before the 
"Inter "technology Fouidation, Inc.” emerged. Its task is to fill the gap, educationally 
and training- wise, which has been created by the technological rush forward. Can we 
afford to leave anyone behind? The need is there. The foundation can be as flexible as is 
required, with the manufacturers supplying the machinery for training on a loan basis; 
with industry supplying the expertise for instructing; and with industry, education, and the 
community supplying the people who are in need of supplementing their education and 
training in order that they may move forward with technology. 

Thus, 1 believe, we have articulated an industrial/technical area and created the 
total program which will cover one's life span — cradle to grave. So - - - 

I told myself, as I go my way. 

This role 1 have tried today. 

To be a builder who works with care. 

Measuring life by the rule and square. 

Shaping my deeds by the well-made plan. 

Patiently doing the best I can. 



Mr. McLea is a member of the Printing Technology Deportment at San Franchco Community College, San 
Francisco, California. 
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Conducting Instructional Enterprises in Public 
Schools and Teacher Training Institutions 

Dennis C. Nystrom 



My primary objective today is to provide you with an analysis of the curricular con- 
tent of the Emerpr ? se: M an and Technology program currently offered at Southern Illinois 
University and with some of the experiences we have had in conducting instructional 
enterprises at the university and junior high school levels. I also hope to describe, in 
some detail, the specific types of activities that constitute the Vocational Exploratory 
Experiences (VEE^ and VEEo) at both the junior high and teacher training level 

Figure 1 illustrates the basic elements or stages 
around which the various instructional units have been 
designed. This framework has beei utilized in the 
development of these units in the technology areas 
as w*dl as the vocational exploratory experiences 
(instructional enterprise). A little later, I will show 
representative units for both the junior high school 
and the teacher training institution. For now, let us 
simplv keep this structure in mind as we describe 
the specific curricular content of theE: M&T program 
as offered at S.I.U. 

Considerable thought and research has gone into 
the development of the Enterprise: Man and Tech- 

nology curriculum. Many of the required courses 
for future Enterprise teachers r :e taught within the 
Department of Occupational Education. Other required 
courses are offered by various departments on the 
S.I.U. campus. Figure 2 lists the required technical 
courses in the E: M&T option. 



DEFINE 
STRUCTURE 

1 

PURPOSES 

a 

GOALS 

1 

STRATEGIES 



HUMAN 



I 



AND TECHNICAL 
HAC^uRS 



INTRODUCTION TO ENTERPRISE 

This tour-quarter-hour course is designed to 
provide college freshmen and sophomores with a brief 
orientation to the total E: M&T curriculum as well 
as a lower-level experience in conducting an instruc- 
tional enterprise. This is the first vocational ex- 
ploratory experience (VEE^) offered to our students. 

COMMUNICATIONS 



1 



IMPLEMENTATION 

OPERATION 



a 



I 



EVALUATION 



The communications segment is a two-course 
sequence designed to provide students with basic 
skills related to communications in modem business 

enterprises. Sample units are technical sketching, ... 

projections and developments, graphic symbolism, printing, photography, information 
retrieval systems, computer programming, and others. At die public school level, this 
would be one of the four technology areas we have defined. 



ENTERPRISE STRUCTURE 
Figure I 



ENERGY CONVERSION AND POWER TRANSMISSION 

This two-course sequence is designed to provide the student with information and 
problem solving abilities in the area of energy and power. Sample units are basic physics; 
power generating equipment; internal combustion engines; atomic, solar, andcnemical 
power sources; mechanical, pneumatic, and hydraulic transmission systems. This is me 
second of our four defined technologies. 
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COURSE 

Introduction to Enterprise 
Communications 

Energy Conversion a ,.d Power Transmission 
Materic.s and Processes 
Electronics end Instrumentation 
Economics 
Macro 
Micro 

Industrial Psychology 
Indu^fsl Sociology 
Business Organization and Management 
Organ i '.ational Behavior 
Enterprise: Man-Machine Systems 

required technical courses for 
enterprise majors 



HOURS 

4 

3.3 
3.., 

4.4 
4,4 



4 

4 

4 

4 

4 

4 

4,4 



Eigure 2 



MATERIALS AND PROCESSES 

standings the° nlture’tf various ^ rovlde atud ents with basic under- 
esses. The first course in the sequence' comnn< 5 e!rf ^ aracte ri&tics of enterprise proc- 
trlal materials, their physical oropertfes smiS f *i nite T 8uch as * he nature of indus- 
essing. The second course provides the student- «+.,»* natura I state, extraction, and proc- 

of production and se^ce entases £- 

ELECTRONICS AND INSTRUMENTATION 

and i^nimenSdon? ^Jecific S^eTmdied i? «? ! ^understanding of electronics 
than ^dividual components. This is fourth technolo^ 1 



ENTERPRISE: MAN-MACHINE SYSTEMS 

df enK^STiSVmSs 6 on TeSta ln * *“« 

w-ork. The first course Divides d y0Uth f0 understan d the world c 

modem business enterprise Units in it-. ^ s ^ u< ’ 3 y in specific are a s related tc th 
programming, businesslaw, accounting 1 and fitor time and motlon s ^dy, linea 

The second course is based oH e onera t n^/ f °' ' S are re P^sentative samples 
which students assume the roles of various wofker^thi" 31 , 011 ^ cnter P rtse (VEE 2 ) l 

sisr- produced - and 

“f h f 3 beOT — •««• *rc 

brance of Old Main Hall. Tte SSl Z of 1 ?^ r ' Ja(lues 10 «™em. 

sssr.'zxz; 

pUqi,e8 - Thls project ' 

through sale of *K ad^SgapS^^. ^fsSSTnd^^eS 
208 



210 



received approximately $13.50 on a $5.00 investment. This service was quite well re- 
ceived in the Southern Illinois area. We have even received requests for the Guide from 
as far away as Florida. This enterprise was very successful from the public relations 
standpoint, and this is particularly important for all educational institutions today. 

The enterprise courses are designed to synthesize the skills learned in the tech- 
nology and the “man" aspects of the curriculum so that students will be able co provide 
meaningful vocational exploratory experiences to public school children regarding their 
future occupational environment. 

The aforementioned courses, with two teaching methods courses and student teach- 
ing, compose the offerings required by the Department of Occupational Education. The 
“man" courses come from other areas on our campus. The Enterprise student is re- 
quired to take two economics courses, two management courses, a course in industrial 
psychology, and one in industrial sociology. 

Let us now refer back to Figure 1 and see how this program is reflected in the Junior 
high school curriculum. 

The E: M8tT curriculum at the junior high is based on an efficient combination of the 
following commonly used scheduling techniques. 



Markina Periods 


i Year 

1 2 3 _ 


4 


Units 


j 

VEEj TECHNOLOGY 


vee 2 



Nine Week Scheduling Technique 
Figure 3 



Figure 3 represents the scheduling procedure that may be utilized if the school year 
is divided into nine-week marking periods. The first nine weeks would be devoted to 
conducting a lower-level enterprise or VEE^. The second and third marking period 
would be equally divined among the four technologies. The final marking period would 
be utilized in conducting the higher-level enterprise or VEF.2. 

Figure 4 represents the same nine-week marking periods, but over a two-year period. 

Figure 5 represents a six-week marking period procedure for one year, and Figure 6 
represents a six- week marking period over two years' duration. 



Markina Periods 


1 2 


— 2 Years 
3 4 12 


3 4 


Units 


VEE| 


TECHNOLOGY 


vee 2 



Nine Week Scheduling Technique 
Figure 4 



Of course, local school needs and individual instructor wants may alter these proce- 
dures. For this reason, one of the primary considerations in the development of the unit 
learning packages is flexibility. The experimental unit packages in the four technologies 
and enterprise are designed so that the individual instructor may discard those units for 
which he may not have enough time, interest, or expertise. Equipment will not be a great 
limiting factor since each unit will consist of lea rning guides, data gathering instruments, 
and equipment for each lesson. 
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Six Week Scheduling Technique 
Figure 5 



Morkino Periodg 
Units 



2 Years 

J-2 3 4 56l g34fl e 
VEE|| TECHNOLOGY 



Six Week 'cheduiing Technique 
Figure 6 



tory ^Ichiaie enterprise or vocational expiora. 

'•■11, oi course, vary. The elements’ studied at < *i C » 1 5! ieiM8 “ mposln * the total unit 
most cases, be more specific and JeLr in r ,rnL ^ aC ^ r tralnin g institution will, in 
school level. greater in number than those studied at the Junior high 

Keeping in mind the over-all structure nf ,i, Q „ 
compare some representative elememm of a vp$ f nt ® r P rl ,f system. Figure 1, let us 
junior high level. elements of a VEE at the college level with those at the 



ANALYZING STRUCTURES 



The teacher TrTinee will stud^unite^ ememrfsTa 11 ^ 1 ^ lnstructlonal enterprise, 
analysis, and economics to provide essential informa* 303 ^ 18 / buslness law * occupational 
prise structures. The junior high schSl student ? help hlm define varlous enter- 
nesses described in a slide/mp^series^^oHiff 11 co “ ductan analysis of various busi- 
g°°ds production enterprises; For the lunior^Mah 6 "^ 6 ! between service and durable 
know that some enterprises produce goods while nrhLr.f^ 0 ^ student » it may be enough to 
instances these enterprises depend on one another? ers produce services and that in most 

PURPOSES AND GOALS 

chology to°proWde r a^oun? ta soclol °gy. economics, andpsy- 

high youngster may use the aforementioned si J? Urp0ses and 8 oal8 « The junior 

various enterprises described. d sllde / ta P e series in analyzing the goals of the 

STRATEGIES 

economics white the Y S?* 8 ,. « mana gement, sociology, and 

mediate, and long-range plLs. <UsCU88es ^ Terence between short, intS- 

human ano technical factors 

the S-, 'SSSSSS^SS^SS^^ 32 SW 
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study units such as quening theory, industrial psychology, linear programming, and 
others, die junior high school student is studying the basic concepts of mass production 
and plant layout. 

IMPLEMENTATION AND OPERATION 

This is the area of least difference. The basic production system used in printing, 
marketing, and distributing a college-made name plaque will differ only slightly from 
the system used in making and markedng plastic bracelets at the public school level. 

It is conceivable that the efficiency of each operation will be quite different, but the proce- 
dures will remain relatively constant. 



EVALUATION 

The evaluation procedures at both levels will be much the same both qualitatively 
and quantitatively. The success of the instructional enterprise will rest in most cases 
with the individual student. At the junior high level, the information and experience gained 
about the various groups of occupations involved will depend on student involvement. 
At the teacher training level, the success of the enterprise experience will depend once 
again on the involvement of the student. The monetary rewards of both enterprises, while 
important motivational factors, are of little consequence to the success of the instruc- 
tional enterprise. , , , , 

I certainly hope that this brief overview of instructional enterprises has proved both 
interesting and of value to all of you. The Enterprise: Man and Technology program 
represents several years* effort on the part of the Occupational Education faculty at 
Southern Illinois University. 

Dr. Nystrom is Assistant Professor in the Department of Occupational Education at Southern Illinois Uni- 
versity, Carbondaie, Illinois. 



Developing Vocational Exploratory Experiences 
Through Instructional Enterprises 

James A. Sullivan 

The Enterprise: Man and Technology program at Southern Illinois University pre- 5 

pares teachers for new and existing industrial arts laboratories. It offers one answer to 
the need for prespc'dalized occupational education in the public schools where course 
objectives center about intelligibility of the world of work, occupational crystallization, 
self-direction, and self-actualization. 

The “Enterprise 0 program design at Southern Illinois University (Bortz, Erickson, 

Kenneke, Lyons, Stadt, Sullivan, 1969) integrates a simulated gaming experience for pre- 
specialized occupational education with the clusters concept of occupations given priority 
by the State Plan in Illinois. Simulating occupational gaming techniques supported by the 
literature put into context a dynamic rather than static setting for the development of 
occupational awareness, skills, attitudes, and the development of necessary abilities for 
informal occupational choice selection and training. The design is characterized by 
relevance, student involvement, and student awareness that the educational experience 
is to lead ultimately toward occupational specification and self- actualization. Vocational 
exploratory experiences are designed around problems that are student-initiated and 
solved in a simulated occupation experience, and at the same time are closely related to 
occupational information and die dynamics of the world of work and society in general. 

Ideally, it is a problem-solving experience where the individual functions in a realistic 
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